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recorded, and, indeed, a mortality of 90 per cent, was not at 
all encouraging. But the sixteen cases subjected to operation 
during the second lustrum showed a death-rate of 87.5 per 
cent., while during the period from 1894 to 1898, inclusive, 
the mortality of the operation had been reduced to 72 per cent. 
This is probably-still the death-rate, although of cases recorded 
since 1898 less than 70 per cent, have terminated fatally; but 
no statistician, however enthusiastic, can afford to ignore those 
cases, mostly fatal, which are never reported at all, and must, 
therefore, allow a fairly wide margin in drawing conclusions 
from the figures available. 

We have carefully examined in all the records of 362 
patients,- who, during the course of typhoid fever, submitted 
to laparotomy for intestinal perforation, or for peritonitis with¬ 
out actual perforation. From our tables we have excluded 
several cases'where an operation was not performed until some 
time after recovery from typhoid fever, and also a very few 
cases accepted by previous writers on the subject, in which 
study of the original records has convinced 11s that the evi¬ 
dence did not warrant their inclusion. We have freely con¬ 
sulted the works of Keen, of Fiijney, of Iiagopoff, of Miclescu, 
and of others; also the theses of Mauger, of Junqua, and of 
others; as well as numerous articles of less extent, among 
which mention may be made of those by Shattuck, Warren 
and Cobb, Bontecou, Munro, Monod and Vanverts, Briggs, 
Cushing, Abbe, Shepherd, Hays, and Hartmann; to all of 
which we desire to express our indebtedness. We have con¬ 
sulted the original reference in every case in which it was 
accessible to us, and in other instances have taken pains to 
indicate the medium of our knowledge. 

Perforation of the intestines is said to occur in from 1 to 
11 per cent, of cases of typhoid fever. Leibermeister, in 2000 
patients, found perforation in twenty-six; Murchison, in 1580 
patients, observed it forty-eight times; Griesinger, in 118 
noted fourteen perforations; while Flint, in seventy-three 
cases, found but two (these figures are from Hutchinson, in 
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Pepper’s System of Medicine by American Authors, Philadel¬ 
phia, 1885, Vol. i,). Curschmann, in Nothnagel’s Encyclo¬ 
pedia, Philadelphia, 1901, found that of 829 patients 2.7 per 
cent, perforated. Armstrong, in the Montreal General Hos¬ 
pital (Annals of Surgery, November, 1902), observed 
among 932 patients an incidence of 3.66 per cent. At the 
Episcopal Hospital in this city we have examined the records 
since January x, 189S, and find that, among 1556 patients 
treated for typhoid fever in that time, at least thirty-four per¬ 
forations occurred; and at the Pennsylvania Hospital, among 
1793 cases, forty-five perforations are recorded. 

These figures may be compendiously seen in the annexed 
table : 


Authority. 

Cases. 

Perfora¬ 

tions. 

Percent¬ 

age. 

LclberaielBter . 

.... 2000 

20 

1.3 

Murchleon . 

.... 1580 

48 

3.03 

Grleslngcr . 

.... 118 

14 

11.01 

Flint . 

73 

2 

. 2.7 

Cursclimnnn . 

.... 820 

22 

2.7 

Montreal General Hospital. 

.... 032 

34 

3.GO 

Episcopal Hospital. 

.... 1560 

34 

2.18 

Pennsylvania Hospital. 

.... 1703 

45 

2.5 


- - 

— 

... — 

Total . 

.... 8881 

226 

2.54 


CAUSES. 

The causes of perforation are numerous. As those pre¬ 
disposing to this lesion may be discussed race, sex, age, season, 
geographical location, stage of the disease, severity of the at¬ 
tack, intestinal parasites, etc. It may in general terms be said 
that the white race is more disposed to perforation than is the 
negro race, but sufficient statistics on this point have not been 
collected to enable us to speak with certainty. The male .se.r 
is more liable to suffer perforation than the female in the ratio 
of about four to one. Of 279 cases in which the age is known, 
over 12 per cent, occurred in patients under fifteen years of 
age, over 54 per cent, between fifteen and thirty years, and 
only 33.6 per cent, over thirty years of age. Season and geo¬ 
graphical location have little influence in predisposing to per- 
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foration, although, of course, more perforations are apt to 
occur in the summer and autumn months in this latitude,’ 
because there are more cases of typhoid fever at these seasons. 
It would seem, also, that in warm and semitropical climates 
this complication is somewhat more unusual than in temperate 
and cold climates; at least, the majority of reported cases 
occurred in the United States, Great Britain, France, Germany, 
and the northern parts of Russia, although cases have occurred 
in Italy, in Constantinople, and other southern climates. In 
Mexico it is said to be very unusual. 

Intestinal parasites may act as a predisposing cause, and 
even rarely as an exciting cause. Most of the earlier cases 
of perforation of the stomach reported were due to intestinal 
worms, and it seems' not improbable that many cases of intes¬ 
tinal perforation reported during the last part of the eigh¬ 
teenth and early part of the nineteenth century as caused by 
worms were, in reality, in patients suffering from typhoid 
fever, the physician’s attention ‘ at the autopsy being drawn 
away from the mucous surface of the intestines by both the 
parasites and the extensive peritonitis. Out of 932 cases of 
typhoid perforation reported tys above stated by Armstrong, 
two had intestinal worms. We have not ourselves observed 
this complication. 

Stage of Disease .—Out of 286 cases in which is known 
the stage of disease at which perforation occurred, only six, or 
about 2 per cent., look place in the first week. The second 
and third weeks witnessed 162 perforations, or 56.6 per cent, 
of the whole number; while after the end of the third week 
only 41.2 per cent, occurred. 

Severity of Disease .—It has. been stated that perforation 
is more apt to occur in the mild than in the aggravated form 
of the disease. Dr. George B. Wood 2 expressed himself of 
this opinion; Curschmann says perforation is more frequent 
in ambulatory and mild cases, also among the lower , classes, 
for the same reason, namely, lack of proper care; 3 and Osier 
says, “There is certainly no relation between this accident 
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and the severity of the disease.” 4 But, on the other hand, 
Hutchinson 6 claims that in a large proportion of cases it 
occurs in grave cases, and Osier himself, in a later utterance, 0 
reverses his opinion by stating that perforation usually occurs 
in the more severe cases. This is a point which it is difficult 
to determine; because many ambulatory cases would never be 
seen in hospitals at all, unless perforation had occurred; and 
because, when perforation does occur in very severe cases, it 
is often extremely difficult to diagnose on account of the apathy 
or hebetude of the patient; and it thus not infrequently hap¬ 
pens that a perforation is unexpectedly found at autopsy, when 
it had been thought that the patient had died merely from the 
toxaemia incident to a prolonged course of the disease. More¬ 
over, we recollect in after years chiefly those cases where the 
perforation comes contrary to all expectations; while those 
patients in whom its advent is hourly anticipated do not create 
so lasting an impression on our minds. We are, therefore, of 
the opinion that, although perforation certainly does occur 
most unexpectedly in some patients, and although in patients 
who have already reached the stage of convalescence, and in 
those suffering from an ambulatory form of the disease, its 
occurrence has frequently been observed, yet that in the major¬ 
ity of instances it is a lesion of the severer forms of the dis¬ 
ease, and that it is in these cases that preventive measures, such 
as they are, should be employed. In connection with the sever¬ 
ity of the disease, the existence of tympany as a predisposing 
cause of perforation may be considered. Where ulceration of 
the bowels is extensive and tympany coexists, there is every 
reason to believe that perforation is more apt to be produced 
by mechanical causes, such as a sudden turn in the bed, etc., 
than in cases where the intestines arc comparatively flaccid. 
The condition of the intestinal walls themselves is, of course, 
of importance as a predisposing cause: attention has recently 
been called to the action of the thrombi so frequently observed 
beneath the serous coat of the bowels in typhoid fever, and it 
has been asserted 7 that they act as a factor favoring the occur- 
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rence of peritonitis without perforation, and, it seems reason¬ 
able to infer, also in predisposing to perforation. 

Exciting Causes.— The exciting causes are chiefly those 
which act mechanically. Anything, in fact, which sets up 
unusual peristaltic action is liable to cause a solution of con¬ 
tinuity in the already damaged intestines; among these, in¬ 
discretions in diet probably hold first place; then purges inju¬ 
diciously administered, a large or too forceful an enema, a 
sudden motion in the bed, straining on the bed-pan, the almost 
involuntary contraction of the abdominal muscles produced 
by the physical shock of the cold hath, each one of these and 
others have been held responsible for the immediate onset of 
symptoms of perforation. 

PATHOLOGY. 

The lesions of the intestine in typhoid fever consist, as is 
well known, mainly of changes in the lymphoid tissue found 
in greatest abundance in the lower part of the ileum. In the 
first week or ten days of the disease the intestinal lymph nodes 
arc swollen, Pcyer’s patches being, as a rule, affected earlier 
than the solitary glands. Ting swelling consists, as has re¬ 
cently been shown by Mallory, 8 of Boston, chiefly in a prolif¬ 
eration of the endothelial cells of the lymph and blood-vessels; 
these endothelial cells show a marked tendency to gorge them¬ 
selves with lymph cells (lymphocytes), thus constituting the 
pathognomonic “ typhoid cells.” It is to be observed that a 
large number of polymorphonuclear leucocytes does not collect 
until either a mixed infection has arisen or until the typhoid 
germs have taken on pyogcnctic properties, so that in the early 
stages of the disease there is not usually an appreciable amount 
of “round-celled infiltration.” If this medullary infiltration, 
as it is called, above described, does not resolve, the affected 
area is thrown off into the lumen of the bowel by a process 
of coagulation necrosis. This process is aided partly by the 
mechanical ischaemia produced by the choking of the vascular 
channels, and partly by the direct action of the typhoid toxines. 
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These toxines, spoken of rather vaguely in the past, have taken 
on a new significance from recent studies 0 which apparently 
show that they are the agents producing the agglutination 
thrombosis of the erythrocytes in typhoid fever. This throm¬ 
bosis, as well as the ordinary' form of thrombosis (produced 
when the engorged endothelial cells degenerate and induce a 
precipitation of fibrin,—a coagulation necrosis), predisposes 
to the sloughing, which is either molecular or massive. The 
surface left by the slough forms the ordinary typhoid ulcer, 
the floor of which, in the large majority of cases, is formed 
by the muscularis mucosa;. 

Now, if this medullary infiltration has involved the whole 
thickness of the intestinal wall, when the slough is cast, nat¬ 
urally', a perforation of the bowel results. Accordingly, we 
find that perforations occurring at this stage of the disease arc 
rarely of the pin-point size so frequently observed at a later 
date. The reports we have examined are not, most of them, 
circumstantial enough to enable us to derive any authoritative 
statistics with regard to the relation of the size of the lesion to 
the stage of the disease at which perforation occurred; but 
there can be little doubt that, as a rule, the large perforations 
occur early in the course of the fever. 

If, on the other hand, the slough cast off is slight in depth, 
the resulting ulcer usually heals. The sloughs are usually 
separated about the end of the second or the beginning of the 
third week. 

When the ulcer fails to heal and gradually deepens, as it 
approaches the peritoneal coat a slight degree of plastic peri¬ 
tonitis may be set up; the serous coat becomes congested, 
slight effusion ensues, a patch of lymph is formed on the 
serous surface, and, in favorable cases, the towel becomes 
attached to a neighboring coil or to some part of the parietal 
peritoneum. This is Nature’s method of healing a perforation. 
A specimen illustrating this process is in the Museum of the 
Pennsylvania Hospital. A tag of omentum has, in some cases, 
been found at operation attached feebly to the perforated area. 
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If the process be not arrested at this point, an abscess will 
form; and cases have been reported in which such an abscess 
was not opened for two or three months subsequently, the 
patients ultimately recovering. 10 If, however, no adhesions 
form, then perforation into the free peritoneal cavity takes 
place, and general peritonitis results. Even in cases of per¬ 
foration arising after this manner, the size of the bowel open¬ 
ing may be great, or several small perforations may form in 
the floor of the same ulcer. At times it almost seems as if the 
stage of medullary infiltration persisted throughout the dis¬ 
ease, since in cases of perforation from ulceration the sur¬ 
rounding parts of the perforated Pcyer’s patch sometimes are 
so thickened and friable that it becomes impossible to make 
sutures hold; whereas at other times the bowel has become so 
thinned by extensive ulcers that it appears like paper. At 
times, too, it is impossible to tell whether the perforation has 
arisen from sloughing or from progressive ulceration. 

Much has been written about a prcperforative stage; and 
there can be no question but that there is always a time pre¬ 
vious to perforation, but we very much doubt whether it can 
be recognized as a pathological any more than as a clinical 
entity; because so often there may be a certain degree (and 
at times a very marked one, too) of peritonitis without any 
macroscopic evidence of perforation. 

As to the form of the perforation, the larger circular 
lesions are, as has been stated above, generally due to slough¬ 
ing; the smaller, or cribriform, to ulceration; and the oblong, 
slit-like perforations have been thought to be due to trau¬ 
matism. 

The perforation is usually situated on the part of the 
bowel diametrically opposite to the mesenteric attachment, 
where the lymph glands of the intestine arc found and where 
the blood supply is poorest. Occasionally, however, an ulcer 
will perforate between the layers of the mesentery, and a retro¬ 
peritoneal abscess will be formed. Such a lesion may be mis¬ 
taken for a suppurating mesenteric gltyid. 

The perforation is fortunately single, as a rule; in 271 
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cases in which this point is mentioned, a single perforation 
occurred in 236, while in the remaining thirty-five it was mul¬ 
tiple. In seventy-two cases the perforation was less than one- 
eighth of an inch in diameter,—practically pin-head in size; 
in seventy-three cases it was under one-half an inch; and in 
only twenty-three cases was it over a half-inch in diameter,— 
there being only 168 cases in which the size of the perforation 
was mentioned. 

The site is mentioned in 190 cases, and in 140, or over 73 
per cent., of these the lesion was found within twelve inches 
of the caecum; and in only four cases, or 2.1 per cent., was 
it more than three feet distant from the ileoccccal valve. In 
seven cases only was the colon perforated, five times the ascend¬ 
ing colon, once each the transverse colon and the sigmoid 
flexure. Meckel’s diverticulum was perforated three times, 
and the appendix eight times. It is to be noted that we have 
carefully excluded from this series every case of perforated 
appendix in which the lesion has not undoubtedly been proved 
to be of typhoid origin, even rejecting, as of doubtful value, 
some such cases previously accepted by other authors. There 
were twelve patients in whom a subsequent perforation oc¬ 
curred. These all died. In three cases, while one or more 
perforations were found at operation, yet others in the same 
patients were not detected,—these all likewise perished. 

At times the perforation is only to be seen after a patch 
of lymph has been removed from the bowel, the perforation 
then appearing as a dark spot in the centre of an intensely 
congested area, at times nearly sphacelated and falling away 
beneath the fingers. 

There was not a sufficient number of cases reported in 
detail to enable us to determine in what proportion or after 
what lapse of time adhesions would be found; but, generally 
speaking, it may be said 'that adhesions are the exception, that 
they are usually indicative of a mixed infection, and that, 
except in cases of several days’ standing, they are of unfavor¬ 
able prognostic import. With regard to the bacteriology, it 
has been found that in cases where the typhoid bacillus alone 
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is the infecting' cause, the usual lesions are a low-grade peri¬ 
tonitis, frequently lemon-colored exudation, few adhesions; 
and not much lymph. Where the streptococci or the staphy¬ 
lococci abound the lymph is more abundant, and adhesions 
are the rule if the peritonitis has lasted more than a few hours. 
The prognosis is much more grave in the streptococcic infec¬ 
tion than in the typhoid. An interesting case in this connection 
was observed at the Johns Hopkins Hospital. At the first 
operation on a patient suffering from typhoid perforation 
bacteriological examination of the peritoneum showed no or¬ 
ganisms, while the intestinal contents contained streptococci 
111 abundance; this patient was later subjected to a second 
laparotomy, at which time the peritoneum was found to be 
infected by the streptococci, and death soon followed from 
the peritonitis. 11 Evidently in this case the time which elapsed 
between the initial symptoms of perforation and the operation 
—five and a half hours—was not.sufficient to infect the peri¬ 
toneum extensively with intestinal contents; whereas forty- 
three hours later, when the second operation was performed, 
general purulent peritonitis was well advanced. 

f 

SYMPTOMS. 

In what may be called a typical case, the symptoms are 
well marked and easily distinguished; but, unfortunately, such 
a case is the exception. It is well known, moreover, both that 
a patient who has presented all the clinical evidences of a per¬ 
foration may submit to laparotomy, and no perforation nor 
even a trace of peritonitis be found; and that, on the other 
hand, patients may die without any abdominal symptoms of 
importance, and at autopsy a perforation may be found, to 
every one’s complete surprise. 

But there are undoubtedly certain symptoms which should 
at once throw the attending physician on his guard, and which 
should make him disposed to consult one with surgical acumen, 
even before he is sure a perforation exists. A patient in the 
second or third week of the disease, who at various times has 
had slight or more severe stabbing pains in the abdomen; 
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whose abdomen is much distended and tympanitic; who, per¬ 
haps, is somewhat apathetic; who is apt to have retention of 
urine, and iias perhaps lost control of his f;ccal evacuations,— 
such a patient should be watched hourly. Any one of these 
slight stabbing pains may be significant of perforation, and, 
although pain alone is by no means pathognomonic, it is by all 
means the most valuable subjective symptom. 

Pain .—The pain is, as described, usually a stabbing sen¬ 
sation, most frequently in the right lower quadrant of the 
abdomen; though for it to be felt in the epigastric or the um¬ 
bilical regions is also customary, and a not unusual situation 
is in the bladder or, in the male, at the end of the penis. 12 Cases 
have occurred in which, on such complaint from a ward pa¬ 
tient, the orderly has been allowed to use the catheter, drawing 
perhaps a couple of ounces of urine; and the patient, not again 
complaining, has been neglected, until in a few hours a fatal 
peritonitis has developed. But the pain may not cease so read¬ 
ily, and the patients at times will scream out and roll around 
the bed in an agony, doubling themselves up with abdominal 
pain, which may persist for two or three hours with undimin¬ 
ished intensity. Again, as has been mentioned, in a very apa¬ 
thetic patient no pain at all may be felt, or, at least, none be 
complained of. Or, on the contrary, there may be only a 
gradually increasing discomfort in the abdomen, with no sud¬ 
den sharp onset of pain. This is more usual where the abdo¬ 
men is already tympanitic and where peristalsis has been for 
some time very slight. 

Vomiting occurs so frequently in severe cases of typhoid 
fever with no apparent exciting cause that it cannot alone be 
considered at all indicative of perforation; but where it occurs 
for the first time, and especially where it cither precedes or 
follows pain, it should not be passed lightly by. If it is at all 
violent it will very likely cause a perforation, and in very many 
instances follows it. 

Temperature, etc .—At the same time as the pain, or soon 
after, sweating may occur; it has even been known to precede 
the pain, which has always been supposed to be indicative of 
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the moment of perforation. With the sweat, or when sweating 
is absent, occurs a fall of temperature: a drop of four to six 
degrees is not infrequent. It lias been claimed that this fall 
of temperature—this hypothermic —is not at all constant; and 
the dictum of Dieulafoy, “ No perforation without fall of 
temperature,” has been called in question by some authors, 
notably by his countryman, Lcreboullet, who maintains, on the 
contrary, that a rise of temperature invariably follows per¬ 
foration. Ilagopoff tries to reconcile these statements by 
claiming, and, we think, not without reason on his side, that 
where no “ hypothermic” has been observed it is simply because 
the temperature was not taken sufficiently soon after the per¬ 
foration occurred, but at a time later, when the temperature 
of the patient had risen as a result of the subsequent perito¬ 
nitis; this explanation really upholding the views of Dieula¬ 
foy. Lcreboullet’s contention certainly cannot be true in all 
cases, since sometimes the patient is so collapsed as a result of 
the perforation that the ensuing peritonitis, even if he live 
long enough for it to commence, is not sufficient to raise his 
temperature to the normal, but he dies in collapse. 

Very confusing in this connection arc those cases in which 
several falls of temperature have occurred within a day or so 
of the suspected perforation. Fall of temperature is, of course, 
a frequent accompaniment of intestinal haemorrhage during 
typhoid fever; and, either as a result of that, or even with no 
ascertainable cause, the patient may for several days, perhaps 
merely from general loss of vascular tone, have suffered at 
irregular intervals from sweats and sudden falls of tempera¬ 
ture. So that neither of these symptoms, any more than ab¬ 
dominal pain, is to be regarded as pathognomonic of per¬ 
foration. 

Frequently a change in the solubility of the bowels follows 
perforation. Were they loose before, they become confined; 
or were the)' costive previously, this condition is replaced by 
diarrhoea. 

Delirium may have pre-existed, or may develop only with 
the peritonitis. 
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Leaving now the subjective symptoms, we come to the 
physical signs, on which more reliance is to be placed; and of 
these by all means the most valuable is rigidity of the abdomi¬ 
nal walls,. 

Rigidity .—By this we mean, not that rigidity which the 
physician may any day produce by thrusting his fingers into 
the patient’s belly so as to feel the backbone, but the well- 
known rigidity ensuing on peritoneal inflammation, and which 
is involuntary, reflex, not produced by palpation. This mus¬ 
cular rigidity is most frequently observed in the right rectus 
muscle; also in the right oblique muscles and in tbe left rectus; 
in time spreading with the peritoneal inflammation all over the 
abdomen. A surgeon’s rigidity and a physician’s rigidity are 
two vastly different things, and the distinction is well worth 
remembering. The rigidity of pleural irritation is sometimes 
mistaken for peritoneal involvement, or vice versa. In one of 
our own cases operation was delayed because of evidences of 
a pulmonary lesion, whereas perforation was really present, 
as was sadly manifested by the peritonitis which developed a 
few hours later, and the operation performed then was too late. 

Pulse and Respiration .—Along with these cardinal symp¬ 
toms—pain and rigidity—there is, in the vast majority of 
cases, an increase in the pulse-rate. In most cases of typhoid 
fever the pulse is slow in relation to the height of the fever, 
rarely averaging more than ioo beats per minute; but after 
perforation the rate rises to 120 or 140 in a very short time, 
often within fifteen or twenty minutes; and the respirations 
may be accelerated as well. Not until peritonitis is well ad¬ 
vanced does purely costal breathing replace the costo-abdomi- 
tial, which is the normal; and patients who are at all conscious 
alter the character of their respirations so readily during ex¬ 
amination that too much reliance should not be placed on 
this sign. 

The facial expression is important. Almost from the very 
moment of perforation there is a distinct change of expression, 
difficult to describe, yet easily recognized when once seen. It 
is not the peritonitic facies, which closely approaches the Hip- 
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pocratic in type, but is distinctly characteristic of the shock 
of perforation. It is what the French might call an “ abatte- 
ment" of the countenance, consisting in a general weakening 
of the expression. 

Tenderness, while often present throughout the disease, 
is probably, without exception, increased by a perforation. In 
appendicitis it may persist when, the appendix having become 
gangrenous, rigidity has disappeared; but we are of the opin¬ 
ion that in intestinal perforation rigidity is the more valuable 
sign of the two; for, as has been mentioned aboye, in the 
apathetic state to which typhoid patients often attain, tender¬ 
ness sometimes cannot be elicited. When present, it is usually 
found in the right lower quadrant, near the customary site of 
the lesion. 

Duhiess to percussion is a very uncertain sign. It may 
exist from a frccal accumulation, and be mistaken for the 
matting together of intestines from peritoneal inflammation. 
Even movable dulness in the flanks may be caused by fluid 
fxces within the intestinal tract, when there is no suspicion of 
perforation. But if well-marked movable dulness in the flanks 
develops in the course of an hour, as we have seen it do, it 
presents very excellent evidence of a solution of continuity in 
the intestinal walls, as it is scarcely conceivable cither that fluid 
fxces within the bowels should at one time produce no such 
signs, yet within an hour later do so; or that an amount of 
exudation sufficient to give movable dulness could be formed 
by the peritoneum in so short a space of time. But, on the 
other hand, the absence of this free peritoneal fluid should, on 
no account, be taken as showing that neither perforation nor 
peritonitis existed. 

The same remarks apply to obliteration of the liver-dul- 
ncss as to movable dulness in the flanks; it may occur merely 
from tympany, without perforation, and even with perforation 
and with air free in the peritoneal cavity, the dulness over the 
liver may persist. However, they are both interesting signs, 
and it is well to note their presence or absence. 

(Edema of the abdominal walls is occasionally observed 
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in this as in other intra-abdominal lesions, but has no specific 
significance. 

Blood. —The condition of the blood is one of the most 
vexed questions that arises in this connection. It has been 
much more extensively studied by American than by English 
or Continental observers. Osier says that a steadily rising 
leucocyte count is indicative of perforation; for such an ob¬ 
servation the white blood-cells should be counted every half- 
hour or hour during the period of uncertainty. Few hospitals, 
and no one in private practice, can afford to have this done, 
even the routine work in most institutions consuming the whole 
time of the clinical pathologist. In most cases where, in the 
course of twelve or eighteen hours, three or four examinations 
at the outside are made, the majority of advocates of the 
benefits conferred by blood examination claim that such erratic 
observations are of no use. The average surgeon is averse to 
having his diagnosis made for him in the laboratory, and will 
not hesitate to follow his own judgment, in the face of over¬ 
whelming contraindications from the microscopist’s stand¬ 
point. 

A wave of leucocytosis has been described, reaching its 
maximum soon after perforation, and then again subsiding. 
Differential counts have been claimed to be more reliable than 
a mere enumeration of the white cells as a whole, inasmuch as 
in commencing peritonitis there is a disproportionate increase 
in the polynuclear neutropbiles. 

In drawing conclusions from any leucocyte count in 
typhoid fever, the normal leucopcnia of this disease should be 
borne in mind. 

This whole question is as yet undecided, the accurate ob¬ 
servations being still too few to draw any very definite con¬ 
clusions. 

DIFFERENTIAL DIAGNOSIS. 

A differential diagnosis has most often to be made from 
haemorrhage. While the collapse is very likely the same in 
either case, yet haemorrhage is, as a rule, not attended by pain, 
and there is no rigidity present; in Inemorrhage the blood is 
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generally passed by the bowel in the course of an hour or so 
at the outside; and in most cases where confusion is liable 
to arise, the occurrence of previous haemorrhages in the same 
patient would incline one to pause before undertaking an ex¬ 
ploratory laparotomy. Osier and others have reported series 
of cases in which attention is called to the frequent association 
of haemorrhage with perforation; and in any case where reac¬ 
tion from the collapse, due to an obscure abdominal lesion, 
does not occur promptly, we arc in favor of operative treat¬ 
ment, since in one of our own cases the bleeding point has been 
found by laparotomy and ligated. 

The diagnosis from peritonitis without perforation is im¬ 
material, as operation is indicated in both conditions. 

From appendicitis the diagnosis can best be made by rec¬ 
ollecting that in appendicitis there is rarely such collapse as 
occurs from perforation of the small or large intestine, even 
if the appendix be perforated. Vomiting is more apt to have 
occurred with the initial pain in appendicitis than in perfora¬ 
tion. Moreover, vomiting may cause perforation, while it 
could scarcely alone produce appendicitis. Symptoms resem¬ 
bling those of appendicitis are not unusual at the beginning of 
an attack of typhoid fever, and in a number of cases the appen¬ 
dix has been removed under such circumstances with happy 
results. I lie differential diagnosis here, too, is not especially 
important, as the removal of the appendix for disease is indi¬ 
cated in typhoid fever as well as at any other time. 

From peritonitis due to pelvic or ovarian disease the 
diagnosis can usually be satisfactorily made by attention to the 
history of the case, together with a vaginal examination. 

We have seen intussusception occurring during an attack 
of ambulatory typhoid fever, but, as the peritonitis was already 
well advanced, no question of differential diagnosis arose. 

Affections of the gall-bladder occurring during typhoid 
fever from infection by the typhoid bacillus are not uncom¬ 
mon; they present pain in the right hypochondriac region; 
sometimes jaundice; vomiting is more persistent; no fall of 
temperature occurs; there is little shock; and the physical 
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signs—tenderness, rigidity, dttlness, palpable mass—aid in.the 
localization of the disease. 

Gastric ulcers may perforate during typhoid fever: the 
localizing signs here, too, are our chief guide. 

Finally, suppurating mesenteric glands, or splenic in¬ 
farcts, may give rise to peritonitis in this disease; but here the 
symptoms are those of peritonitis pure and simple; there are 
none of those characteristic of intestinal perforation. 

PROGNOSIS. 

It may be confidently said that of those patients who die 
after an operation, in very.few, indeed, has the operation 
hastened death. Even in those cases which end unfavorably, 
it is usually observed that the patients have left the operating- 
table in better shape than that in which they were brought to 
it: so much is gained by intravenous saline injections, by 
vigorous hypodermatic stimulation, and frequently by the free 
douching of the abdominal cavity with hot saline solutions. 

Only five of the patients operated on are known to have 
died before the conclusion of the operation. Of those that 
died, twenty-one lived two days, twenty-three lived three days, 
twenty-one lived five days, seven lived nearly a week, while 
eleven lived over a week, three over two weeks, and four over 
a month; certainly in these last eighteen cases the patients 
may be said to have recovered from the operation. 

Of the whole number, 26 per cent, finally left the sur¬ 
geon’s hands well. A small proportion of these, to be sure, 
might look forward to an intestinal obstruction arising at any 
time of indiscretion in diet, if they had been the subjects of 
extensive peritoneal adhesions; some, furthermore, when last 
reported had still a faecal fistula in the wound; and probably 
a considerably larger number had or would soon develop a 
ventral hernia; but taking them all in all, they had reason to 
be thankful to have escaped a typhoid perforation with their 
lives. 

The extensive analytical tables attached show in compact 
form the mortality rate considered from very various points 
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of view. Briefly stated here, the most favorable cases have 
been those in girls from ten to fifteen years of age, the per¬ 
foration occurring in the first week of the disease, when the 
constitution is still strong, or in convalescence, when the frame 
is already re-established; who have been operated on in the 
third hour after perforation, the single perforation being pin¬ 
head in size (under one-eighth of an inch in diameter), within 
a few inches of the caecum, or in the appendix; and where 
neither focal extravasation had occurred nor adhesions were 
present. Such would be ideal cases, and the mortality should 
be less than 50 per cent. 


TREATMENT. 

The treatment of all patients suffering from intestinal 
perforation in typhoid fever should be by laparotomy and 
suture of the perforation; to trust to medical treatment alone 
is nothing short of folly. Some cases may be thought an ex¬ 
ception to this rule: those patients who are manifestly mori¬ 
bund should be given the benefit of doubt, and if, under vigor¬ 
ous stimulation, any improvement is noted, or even if they 
cease to grow worse, the surgeon should not hesitate to inter¬ 
fere. The average time consumed in the operation by skilful 
operators is about fifteen or twenty minutes. Nor should it 
be forgotten that ether is a heart stimulant, and if the pulse 
improves under its administration operation is surely justified. 
We believe that well-authenticated cases of recovery from 
intestinal perforation without operation are excessively rare; 
indeed, since it has happened with every symptom of perfora¬ 
tion present, and the abdominal cavity having been opened 
and explored, that no signs of perforation, much less of peri¬ 
tonitis, have been found, it may be considered proved that the 
examples of so-called recovery from perforation without oper¬ 
ation are cases of this nature, and that while the symptoms of 
perforation and of peritonitis may have been present, yet such 
lesions did not exist. Even in cases, almost unknown as they 
are, where the patients have survived the immediate effects 
of the perforative peritonitis, yet, even many months subse- 
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quently, they have submitted to laparotomy for an abdomihal 
abscess of apparently obscure origin, but evidently arising from 
the former peritonitis—the condition being, in fact, one of 
residual abscess. I-Iagopoff, seemingly a careful observer, ac¬ 
cepted as genuine instances of recovery without operation only 
fourteen cases, rejecting those observed by Griesinger, which 
are recorded in the thesis of Morin. When it is recollected that, 
•according to the calculations of Briggs, 13 more than 16,000 
perforations of the intestine due to typhoid fever occur an¬ 
nually in the United States alone, the exceeding rarity of 
recovery without operation is appreciated by realization of the 
fact that for all time, and all' over the world, only fourteen 
cases are known which have so terminated. 

From the moment of diagnosis until the time of the oper¬ 
ation little is to he done in the way of treatment except by 
stimulation, hypodermatically, or with intravenous saline in¬ 
jections. To avoid the delay sometimes occasioned to obtain 
consent of the family to an operation, it is well to arrange such 
questions, in every possible case threatening perforation, even 
before the diagnosis is made: the less time that elapses between 
diagnosis and operation the better for the patient. 

Anccsthctic .—As to the danger of a general anaesthetic 
in such patients as these, we believe that while some operators 
may have the faculty of so hypnotizing their patients as to 
make local anaesthesia available, yet the average surgeon will 
succeed better by the use of ether judiciously administered. 
In other climates, and in higher altitudes, we have no doubt 
that with care chloroform can be safely employed, but cer¬ 
tainly in the middle and northern parts of the United States 
nothing is so satisfactory as ether. We arc, moreover, of the 
opinion that a general anaesthetic will, in the average patient, 
tend to diminish shock; although we freely admit that the 
abolition of all afferent impulses produced by the cocainizatton 
of sensory nerves will theoretically render impossible the physi¬ 
cal conditions now believed to be necessary for the production 
of surgical shock. But mental perturbation is at least an 
equally disquieting element for the surgeon to deal with, and 
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this is in 110 respect diminished, but rather augmented by the 
consciousness on the patient’s part of the details of the sur¬ 
gical procedures. 

Most of the patients with perforation seen by us have been 
already in such a state of prostration that only a few whiffs 
of the anaesthetic have been required to completely anaesthetize 
them, as well as to render them unconscious and to relax their 
abdominal muscles, a state which is not attained by the use of 
a purely local anaesthetic. 

I11 the majority of cases where the operation has been 
commenced with a local anaesthetic, it has been found expe¬ 
dient to lesort to the use of ether or chloroform soon after 
opening the peritoneal cavity, and often fifteen or twenty min¬ 
utes have been consumed in making the incision through the 
abdominal parietes alone, the patient meanwhile complaining 
bittcily. Ibis state of affairs, we should add, has not always 
been the case, for some surgeons .have had most gratifying 
results from local anaesthesia in operations of this kind. 

When anesthetization is begun (and this should not 
commonly be done until the paticijt is on the operating-table), 
the abdomen should be shaved, including the pubic hair, and 
cleansed. We prefer for this purpose turpentine, followed by 
green soap and water and then by alcohol; the whole area is 
then thoroughly rinsed oft with corrosive sublimate (x to 
2000) and covered with a cloth wrung out of this solution 
until the surgeon, who has meantime been cleansing his hands, 
is ready to operate. '1 he three processes—anesthetization, 
cleansing of the abdomen, and washing of the surgeon’s hands 
are commonly completed at about the same time, so that every¬ 
thing is coincidently ready for operation. It is convenient for 
the surgeon to have two assistants as well as three nurses at 
his service: one nurse to hand instruments, thread needles, 
etc.; a second to attend to the gauze sponges; and a third to 
bring hot salt solution, etc., as wanted. There should, like¬ 
wise, be a fourth nurse at the call of the anicsthctizer to admin¬ 
ister hypodermatic injections, tend the oxygen apparatus, and 
similar duties. Where facilities abound, a third assistant for 
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the surgeon and a fifth nurse can frequently be advantageously 
employed in giving an intravenous injection of hot normal 
salt solution; seldom more than three pints are necessary, 
often two is an abundant quantity. By recommending all this 
array of assistants as convenient, we do not by any means wish 
to be thought to discountenance impromptu surgery where 
necessary in these cases. There have been brilliant successes 
reported from operations done by lamplight on a kitchen table, 
in huts miles away from city hospitals; and such records are 
among the proudest in surgery; but wherever possible it is 
the operator’s duty to organize success. 

The cleansing of the abdomen, while thorough, should not 
be vigorous, both for fear of diffusing any extravasated faical 
matter and of producing further perforations. 

From the time the knife is first taken in hand things 
should move with rapidity; this is only possible by system 
and regularity. We know of no other condition, except it be, 
perhaps, haemorrhage, in which speed in operation is so im¬ 
perative. In too many instances it is a race with death, and 
there are often anxious moments when it is questionable who 
will win; yet in only five of the reported cases is death known 
to have occurred before the operation was completed. A 
“ death on the table” is, under all circumstances, a most painful 
occurrence in surgery, but it is doubly so if the surgeon has in 
any way to blame himself for delays that might have been 
obviated by a prudent mind. 

The incision is best made to the right of the median line, 
over the ctecal region. Many of the earlier operators em¬ 
ployed a median incision, in most instances hypogastric, but 
in not a few epigastric; their results, however, and especially 
so with the epigastric incision, do not invite imitation. In 
ninety-six cases where a median hypogastric incision was em¬ 
ployed the mortality was over 78 per cent., while in 141 cases 
where the right lateral incision was used the mortality was 
less than 70 per cent. Of course, were an abscess to be mani¬ 
festly pointing in a certain region it would be absurd to open 
the abdomen elsewhere. Where the median incision has been 
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employed, it lias only too often happened that the surgeon has 
searched the presenting small intestine diligently without find¬ 
ing a perforation, until he has unexpectedly lighted on the 
duodenum, and has then been forced to retrace his steps down- 
waid to the ccecum, thus losing valuable time, and shocking 
his patient by prolonged manipulation of the bowels. 

The length of the incision need not in abdomens of aver- 
age thickness exceed four inches, as a rule; in uncomplicated 
cases three inches can be made to suffice; while in those patients 
with immensely fat abdominal walls the incision may, unfor¬ 
tunately, have to be extended nearly to the edge of the ribs 
upward and to Hie symphysis below. It is, on the other hand, 
by no means wise to endeavor too much through too small an 
opening; much harm may occur from blindly tugging at a 
coil of intestine which fails to come out through a wound, not 
because the latter is too small for such delivery to be physically 
possible, but because the bowel is retained by adhesions, the 
incautious rupture of which may cause much mischief. 

The incision we prefer is that through the outer half of 
the right rectus muscle: it is straight, simple, direct, and eco¬ 
nomical of time; the deep epigastric artery is not apt to be 
wounded with ordinary care, using the handle rather than 
(lie blade of (he scalpel to separate the muscular fibres; it is 
a route that gives direct access to our landmark, the ccecum, 
and to that part of the small gut most often affected; it affords 
quite sufficient room for exploring nearly the whole abdomen; 
it can be extended in either direction at need, and offers excel¬ 
lent drainage facilities. In those very rare cases where the 
perforation is in the sigmoid or in those parts of the small intes¬ 
tine not in reach of this wound, this incision should be tem¬ 
porarily closed, and another made where, from intra-abdominal 
exploration, it is evident that it would be nearest the seat of 
the trouble. 

When the peritoneal cavity is opened the ccecum should 
be located; it is usually immediately beneath the wound or a 
little to the outer side. The vermiform appendix should be 
inspected and removed, if necessary. If extravasation is free 
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no packs are required. If, however, it appears that the peri¬ 
tonitis is fairly well localized the affected area should be walled 
off with large gauze pads. The ileum is next drawn into the 
wound and carefully examined; it is a great advantage to 
have two pairs of eyes examining it at the same time as it 
passes through the surgeon’s hands, one watching the upper 
and one the lower surface. It is usually inadvisable to replace 
the gut at once on withdrawal, as this-consumes valuable time, 
which is better spent searching for the perforation until found. 
If, however, more than two or three feet of the ileum have been 
examined fruitlessly, and there still appears to be reason to 
consider a perforation present, the eventrated parts should be 
re-examined, commencing at the highest point withdrawn, and 
ending at the caecum, the coils being replaced as the return is 
made, but the highest coil being kept out of the belly until all 
the others have been replaced, as a starting-point for further 
search, which should proceed upward along the ileum with 
like manoeuvres until there appears no further prospect of find¬ 
ing a perforation. This probability decreases as the area of 
greatest inflammation is left behind. The appearance the per¬ 
foration will present can often be fairly accurately foretold by 
attention to the known pathology of the disease: if ficcal 
extravasation is free a medium or large-sized hole may be 
expected; if lymph abounds and clings to the bowel in patches, 
frequently beneath one of these patches will be found the 
pin-head lesion as a dark spot in the middle of an intensely 
congested Pcyerian gland. 

Throughout these manipulations the utmost care should, 
of course, be exercised to prevent chilling of the evenlrated 
bowels. This is best secured by covering them with a hot 
towel, and constantly douching it and the bowels with hot 
saline solution; this aids, too, in washing away pus, etc. It 
should be seen, also, that the patient is not thus made to lie 
in a pool of rapidly cooling water; he should be so protected 
by blankets, mackintosh cloths, etc., as to maintain his bodily 
warmth, and, if necessary, he may even be surrounded by hot- 
water cans during the entire operation. If adhesions are 
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present, the operation is much more tedious and difficult; but 
fortunately they are rare. 

Suture. When the perforation is found all other coils 
of intestine should be replaced, and it should be sutured. But 
if the bowel is much distended with gas or focal matter, it is 
well to allow it to discharge itself through the perforation 
outside the abdomen. Indeed, puncture of the bowels for this 
purpose has been employed to facilitate eventration, but we 
have never found it necessary to do this, although, to aid their 
reposition, it is sometimes nearly imperative. Any such punc¬ 
ture is easily closed with a couple of Lembert sutures. 

Excision of the ulcer we deem not only perfectly useless, 
but harmful as well, since it consumes unnecessary time and 
might open a blood-vessel. 

Black silk we think the best material for the intestinal 
suture, rising it threaded on a round straight needle. Such a 
needle is more easily controlled by the fingers, and, when time 
is such an important element, such devices as needle-holders 
may well be dispensed with. Usually we prefer to apply first 
a row of mattress sutures parallel to the long axis of the gut, 
ciossing .the longitudinal Pcycr’s patch at right angles. A 
second row of Lembert sutures, likewise applied longitudinally, 
but continuous, is also employed; and in the vast majority of 
cases these two tiers arc quite sufficient to occlude the perfora¬ 
tion satisfactorily. At times it may be more expedient to use 
a purse-string suture, the application of which takes less time, 
and which holds well if the perforation is small and the sur¬ 
rounding bowel in fairly good condition. We seldom rely on 
Lembert sutures alone, even in several superimposed rows. 
We avoid, where possible, a line of suture transverse to the 
long axis of the gut, believing that the tension on the stitches 
is thus greater and that the lumen of (he bowel is usually more 
impaiicd. It is unusual to find the diseased area extending as 
far transversely as it docs longitudinally, but where this is the 
case in such a degree as to make suture impossible, or from 
other cause, the grafting of a piece of omentum over the defect, 
cuterectomy, with end-to-end anastomosis, or simply the estab- 
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lishment of a false anus, must be considered. The choice 
depends largely upon the general condition of the patient, the 
skill of the surgeon, the location of the perforation, and the 
state of the peritoneal cavity. To make a false amis consumes 
less time and is easier of operation to one unaccustomed to 
abdominal surgery. It may even be done without suture by 
the judicious use of gauze packs, leaving the perforation iso¬ 
lated and beneath the abdominal wound. Of four cases treated 
by the establishment of a faecal fistula, every one died. This 
tremendous mortality, however, does not prove that the oper¬ 
ation is necessarily fatal in cases of typhoid perforation, but 
merely that it has been employed only in exceedingly ill 
patients. On the other hand, of those sixteen patients who 
withstood the immediate shock of the operation, and in 
whom a frccal fistula developed in the wound after operation, 
only two died,—the surprisingly low mortality of 12.5 per 
cent. This shows that direct drainage of the intestinal tract is 
actually beneficial. In this connection it is interesting to recall 
the treatment by the establishment of a false anus advised by 
some authorities in cases of colitis, and even in typhoid fever, 
as a means of drainage and irrigation of the large bowel. 

But the establishment of a faical fistula is sure to prolong 
the healing of the wound, and, in a fair proportion of cases, 
will require a subsequent operation for its closure. In those 
exceptional cases where the lesions are high in the intestinal 
tract, it is, of course, not to be considered, on account of the 
well-recognized danger of starving the patient by short-cir- 
cuting his ingested food. Moreover, it is difficult to drain 
the peritoneal cavity effectually through the same wound at 
which the bowels are emptying themselves, and there is the 
constant risk of reinfecting the peritoneum by leakage back¬ 
ward. So that, on the whole, where inversion of the perfora¬ 
tion by suture or omental grafting is impossible, excision of 
the diseased portion of the gut, with circular entcrorrhaphy, 
is by all means to be preferred. But this should not be lightly 
undertaken; for while cases have been recorded where the 
narrowed lumen of the bowel, due to inversion of the perfora- 
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don, lias been held responsible for death from intestinal ob¬ 
struction, yet we believe that this complication is not to be 
apprehended, except where practically no lumen at all exists: 
the faeces in the ileum are usually fluid, and there is no reason 
to expect that a stricture thus formed may not dilate sufficiently 
in the natural course of events to cause no further trouble. 

Circular enterorrhaphy may be performed satisfactorily 
here without mechanical appliance; those who prefer such 
devices may employ the O’Hara or the Laplace forceps, and 
the Murphy button may be used without fear of evil conse¬ 
quences. It has been thought that this last would be liable to 
cause a new perforation while passing out, or would pull loose 
from the friable intestinal walls by its own weight; but we 
do not think these accidents more liable to occur in typhoid 
fever than in other cases. Intestinal resection was employed 
five times in our series of cases, with only one recovery. The 
Russian surgeons have been its chief advocates, but it is ap¬ 
parently too severe an operation to be usually recommended. 

Omental grafting is applicable as well to ulcers threaten¬ 
ing perforation as to actual perforations. The omentum is to 
be adjusted over the defect and retained in position by points 
of the interrupted suture. In some cases the omentum has 
been found already covering in the perforation and preventing 
faecal extravasation. Grafting the omentum in place is in 
every way preferable to cither establishing a false anus or to 
enterectomy. 

In selecting the special method of operation time should 
not be unnecessarily wasted; every surgeon knows that it is 
better to do the second-best thing for his patient than to let 
him die while a decision is being reached. 

Every perforation having been found and treated as seems 
indicated, the toilet of the abdominal cavity should next claim 
the surgeon’s attention. While he retains the sutured gut 
beneath the wound, he should, in our judgment, if there has 
been fiecal extravasation or if there is general peritonitis, resort 
to free douching of the abdominal cavity. And in doing this 
he should remember that the perforation is now practically out 

a 
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of the question, and that his only hope in saving the patient 
lies in combating the peritonitis. To this end a large tube, 
one-half inch in diameter, with multiple perforations, should 
be introduced through the wound, a rubber tube and a funnel 
being attached to its outer end, and through this should be 
poured gallons of hot solution. We are of the opinion that 
the quantity has more to do with success than the quality 
of the fluid used, although our own practice is to use normal 
salt solution'id ordinary cases; and in cases with much pus, 
streptococcic in origin, we use first the normal salt, then equal 
parts of normal salt and hydrogen peroxide, and, finally, nor¬ 
mal salt again—several quarts of each solution being employed. 
The temperature of these solutions should be at least iio° F., 
and to insure its reaching the abdomen not below this tem¬ 
perature, it is well for tlic thermometer in the receptacle from 
which the supply is drawn to stand at not less than 115 0 F. 
The tube through which this douching is carried out should 
first he applied to the pelvis, in the rectovesical space, and in 
females both in front of and behind the broad ligaments; it 
should then be carried to the left flank and loin, up even to 
the spleen; the right side should be similarly treated, and the 
spaces between the intestinal coils should finally be visited. 
The douching should be continued until the return fluid is 
clear. Some surgeons have advocated first sitting the patient 
up to allow all matter to drain into the pelvis, and when that 
had been accomplished, reversing the body into the Trendelen¬ 
burg position, and then mopping out the pelvic cavity with 
gauze. A patient treated by these heroic manipulations re¬ 
covered. 

When the surgeon is satisfied that the abdominal cavity 
is as clean as he can make it by this method, but not before, 
the tube may be withdrawn, but the main part of the fluid 
that has not already escaped, and which is cleaii, should be 
allowed to remain. 

Several of the earlier operators used carbolic acid or boric 
acid solutions for this douching; and, as wc said before, we 
do not think the composition is of any particular moment, the 
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cleansing being largely mechanical. Some of the later sur¬ 
geons, notably those at the Johns Hopkins Hospital, have, 
under local anaesthesia, prolonged this douching for upward 
of an hour, hut we do not think much is gained by such a 
course. It is, however, unquestionable that very many patients 
show very marked constitutional improvement from the ab¬ 
dominal douching; the heat combats the shock, and the fluid 
is constantly absorbed, thus taking the place of or aiding an 
intravenous saline injection. 

Many authorities are unalterably opposed to douching 
the abdomen at all in these cases, asserting that the infectious 
particles are only more widely diffused, and relying entirely 
on dry sponging and rubbing off of lymph patches, etc. While 
we have no desire to deny that these methods have in some 
instances been followed by the happiest results, .and while we 
have ourselves treated cases without douching of any kind, 
yet we remain firm in our belief that by douching in the manner 
above described lies the surgeon’s greatest hope of success. 
Moreover, we recollect that long ago Sir James Paget con¬ 
tended that “ wounds,” and, we may add, a fortiori, the peri¬ 
toneum, “ should not be scrubbed, even with sponges.” 

Tn the appendix will be found an analysis of those cases 
where the description of the operation was sufficiently minute 
to enable us to abstract the treatment in regard to irrigation, 
wiping, drainage, etc. It is to be regretted that most reports 
are so vague in these particulars as to be not adapted for such 
purposes. Those cases marked “ wiping and drainage,” with 
a mortality of 6t per cent., were mostly cases of purely local¬ 
ized peritoneal lesions, as were also those where neither irri¬ 
gation nor drainage was employed, with a mortality of only 
41 per cent.; so the success here was only relative, and does 
not show that these methods arc the best for all cases. 

Drainage .—Drainage is necessary in nearly every case. 
We now prefer gauze drains to the tube we formerly em¬ 
ployed. 'Hie amount and the extent of the drains to be in¬ 
serted will, of course, depend on the extent of the peritonitis. 
In the simplest cases a wick of gauze alone may be placed to 
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the site of the sutures in the intestine, and the abdominal 
wound closed through nearly its entire length. If, however, 
there be any suspicion of pelvic involvement, a good-sized 
strip of gauze should be carried dowii to-the pelvic floor. We 
commonly employ pads of sterile gauze, about six by eighteen 
inches in size, composed of four thicknesses, stitched together; 
or loose, crumpled gauze answers equally well, although not so 
handy. We see no advantage in iodoform or other medicated 
gauze in these cases, and never employ it. Some instances of 
poisoning from iodoform gauze indiscriminately used in ab¬ 
dominal surgery arc within our cognizance, and the possibility 
of such an event alone is enough to deter one from its use. In 
cases of wide-spread peritonitis a second piece of gauze to the 
left flank, a third to the right, outside the descending and the 
ascending colon, respectively; a fourth above the ileum and 
to the inner side of the ascending colon, are advisable, and 
several more as may be required to hold the small intestines 
away from the pelvis and the site of operation. Wc have 
seldom had to use more than seven such packs. The ends 
projecting from the abdominal wound should be left fairly 
long, and those going to the pelvis or to the intestinal sutures 
should be indicated by a knot or a safety-pin, so as to avoid 
confusion later. 

If the abdominal wound be very large, a suture or two 
may be applied at each end to somewhat diminish its size and 
to obviate the protrusion through the unhealed wound of a 
knuckle of gut, although this last complication has in no way 
interfered with recovery in the cases where it has occurred. 

The dressing should be copious. Crumpled gauze should 
be applied next the wound in abundance, and over this many 
layers of flat gauze, the whole being retained in place by a 
bandage of Scultetus. 

The patient is to be speedily returned to a well-warmed 
bed, not in the general ward, and be allowed to retain the same 
bed until fairly convalescent. The frequent moving of such 
patients is extremely undesirable. The foot of the bed may 
be raised twelve or eighteen inches, and the fluid will thus 
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readily drain out of the pelvis. Some surgeons prefer Fowl¬ 
er’s position, with the head of the bed raised, so as to drain 
into the pelvis; but while good results have been obtained by 
both methods, the former commends itself to us as aiding in 
overcoming the shock, as well as making very efficient drainage. 

Hypodermoclysis, or intravenous infusion of normal salt 
solution, may be begun .now or continued if not completed as 
soon as the operation. When the patient comes out of ether 
a high enema of hot normal salt solution should be given, and 
may be repeated every two or three hours. It both allays the 
thirst and is a valuable adjunct to the abdominal drainage. A 
pint is readily absorbed by the colon in a short time. 

After-treatment. —If the patient reacts from the per¬ 
foration, he must be nourished, but all food by the mouth is to 
he avoided as long as possible. Six to eight ounces of milk 
peptonized for a half-hour, with some prepared beef-juice, 
may he given by enema every two or three hours, the balance 
of the pint being of the normal salt solution,—fortunately 
(here is no palate in the lower bowel, and such mixtures are 
well tolerated. Hypodermatic stimulation is indicated as in 
other cases of similar nature. Hypodermoclysis of normal 
salt is likewise a valuable adjuvant, and may be repeated in 
quantities of a pint or two every four or six hours. Indeed, 
we think that the more fluid that can be absorbed from the 
lymphatics in these ways—hypodcrmatically and from the 
colon—the better it is for the patient; it overcomes the typhoid 
toxaemia, which is too often the precursor of death, and drains 
the peritoneal cavity from the mucous lining of the intestines 
outward. A few hours after the operation the outer dressings 
will probably be found saturated with the salt solution left 
in the abdomen at the time of operation, and will require 
changing. This saturation of the outer dressings may occur 
every four to six hours at first, being a favorable sign; the 
gauze packs acting as siphons and draining the peritoneal 
cavity in a most satisfactory manner. 

Ice to the abdomen we regard as harmless, but of doubtful 
utility. 
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We have found in analyzing these cases that the greatest 
number of deaths took place between eight and twelve hours 
after the operation. Those patients who lived more than 
twelve hours after the operation had a fair chance of recovery, 
only 59.8 per cent, of them dying. 

After twenty-four hours a teaspoonful of hot water may 
be given by the mouth every ten or fifteen minutes. Thus 
taken it is less apt to nauseate, and is probably all absorbed 
before reaching the stomach. No food should be given by the 
mouth until the third or fourth day at least, nutritive cncmata 
being meanwhile continued. One or two cleansing cncmata of 
plain water in the twenty-four hours are usually sufficient to 
remove all hecal matter. When month-feeding is begun it 
should be borne in mind that the patient has both typhoid fever 
and a sutured area in his intestine, and lie should be fed .ac¬ 
cordingly. Those cases do best where, the acme of the disease 
being past, a fairly liberal diet can be allowed early. Those 
patients, on the other hand, who, although they were in fairly 
good condition at the time of perforation and so have borne the 
operation well, but have yet several weeks of fever with which 
to contend, are very apt to die during the second or third week 
after the operation. 

After the third or fourth day the surgeon should begin 
to think about removing the gauze drains; but let him be in 
no hurry about it; far better for them to remain a week or 
ten days than to he removed too soon. They should be well 
moistened with salt solution or hydrogen peroxide, and be 
given time to absorb it, and the utmost gentleness should be 
used in separating them from the intestines. It should be 
remembered that in time the peritoneal granulations will push 
the gauze away as a foreign body, and if the drains cannot be 
readily withdrawn on the first trial the attempt should be post¬ 
poned for twelve or twenty-four hours. In drawing on the 
gauze it is well rather to try to separate the bowel from the 
gauze than the gauze from the gut. This is most expeditiously 
done by a sort of blunt dissection with the finger. Blind tug¬ 
ging at the drains is a most harmful as well as painful pro- 
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cedure, and it cannot be too often impressed upon the dresser 
that the gauze will come away of itself in time; it is only for 
the purpose of accelerating tiie cure and of keeping the wound 
fresh that nature should he thus assisted. 

When the gauze has been removed it requires nice 
judgment to know how much to replace—this can only be 
learned by experience; if too much is replaced the healing of 
the sinus is delayed, and intestinal obstruction may he pro¬ 
duced; if too little, a residual abscess may form in some pocket 
not efficiently drained; or rarely, where the adhesions are 
firm, intestinal obstruction may ensue from kinks of the bowel 
occurring from its sudden expansion on the removal of 
pressure. 

A f;ecal fistula may he regarded as of good prognostic 
import as far as life is concerned, as was mentioned before, 
find it has seldom failed to heal spontaneously, though, of 
course, delaying ultimate recovery. If it does not heal of 
itself it is better for the patient to endure the necessary dis¬ 
comfort until he is thoroughly convalescent, as a second lap¬ 
arotomy during typhoid fever is to he avoided if possible. If 
a second perforation occur, nevertheless, a second laparotomy 
must he performed and similar treatment instituted. The same 
remark applies to intestinal obstruction from bands or ad¬ 
hesions. Of eight cases where more than one operation has 
been performed, no fewer than three patients recovered (62.5 
per cent, mortality), and, of these three, two endured three 
laparotomies. 


EXPLORATORY LAPAROTOMIES. 

Finally, a few words must he said about exploratory 
operations where the diagnosis is uncertain. Of twenty-six 
such operations where no peritoneal lesions were found, six¬ 
teen eventually recovered; only ten died, a mortality of 38.46 
per cent. Of the nine fatal cases in which the duration of life 
after operation is known, only three died in less than twelve 
hours. Of these three, one (Finney) died from pulmonary 
embolism following iliac thrombosis; the second (J. F. 
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Mitchell) had had severe haematemesis and enterorrhagia 
shortly before operation, and was in a very precarious condi¬ 
tion; while iii the third case (Le Conte), which lived nearly 
seven hours after operation, the toxaemic state previously ex¬ 
isting persisted without material change until death. In these 
three cases local anaesthesia was used, and in no way can the 
exploratory incision be held to have had any connection with 
the fatal termination. 

This “ laparotomie blanche,” therefore, as it is named by 
Hagopoff, is practically never a cause of death, and, in our 
judgment, is to be recommended in all doubtful cases, espe¬ 
cially as in some instances the irrigation of the peritoneal 
cavity employed has actually seemed to exert a beneficial in¬ 
fluence on the course of the disease. 


STATISTICAL SUMMARY. 
Analysis of Whole Numdkr of Cases. 

Recovered . 

Died .. . . 


04 

2(18 


Total ... 
Mortality 


. 302 

74.03 per cent. 


Analysis of Cases where Aqb and Sex are Known. 



Sex. 
Male . 
Female 


Analysis of Cases according to Sex Alone. 

Recovered. Died. Total. 

. 01 100 251 

. 22 38 00 


Mortality. 
75.0 per cent. 
03.3 
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ANALYSIS ACCORDING TO DURATION OF PERFORATION BEFORE OPERATION. 


Cases operated on. 

Recovered. 

Died. 

Total. 

Mortality. 

First 12 hours after perforation 

. 35 

05 

130 

78.0 per cent 

Second 14 44 44 

, 22 

02 

84 

73.8 “ 

Third 44 

2 

20 

31 

03.5 

Over 80 hours 44 

. 18 

37 

55 

07.2 


Analysis of Casks where Date of Operation is Known. 


Year. Itccovered. Died. Totnl. Mortality. 

1881 . 1 0 1 0.0 percent. 

1885 . 0 2 2 100.0 " 

1880 . 0 1 1 100.0 

1887 . 0 3 3 100.0 

1888 . 0 3 3 100.0 

1880 . 1 3 4 75.0 

1890 . 0 1 1 100.0 

1801 . 1 5 0 83.8 

1802 . 0 1 1 100.0 “ 

1803 . O 4 4 100.0 

1801 . 4 11 15 73.3 

1805 . b 12 17 70.5 " 1 

1800 . 0 15 21 71.4 " 

1807 . 3 0 12 76.0 

1808 . 10 * 25 35 71.4 

1800 . O 40 40 80.0 

1000 .'.. 14 18 32 50.2 

1001 . 11 15 20 57.0 

1002 . 10 21 37 60.7 

1003 . I * 21 25 84.0 


Analysis AcconoiNo to Lustrums. 


Period of time. Recovered. Died. Totnl. Mortality. 

1881-1888 1 0 10 00.0 percent. 

1880-1803 . 2 14 10 87.5 

1891-1808 28 72 100 72.0 

1800-1003 51 116 ICO 00.2 


Stagk of Diskase in which Perforation Occurred. 


Perforation occurring. Recovered. Died. Total. Mortality. 

First week of the disease. 4 2 0 33.3 per con;. 

Second “ 41 10 43 60 72.8 “ 

Third “ “ 22 81 103 78.0 

Fourth “ " 11 33 44 76.0 « 

Fifth “ 44 5 20 25 80.0 11 

Sixth “ 44 3 3 0 60.0 44 

After sixth week of disease. 4 12 10 75.0 " 

In a relapse. 8 7 16 40.0 44 • 

In third relapse. 011 100.0 14 

In convalescence. 7 4 11 30.0 41 
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Tism EI.Al'SINfl BETWEEN PERFORATION AND OPERATION, IN DETAIL. 
Operation performed. 


one hour... 
two hours. 


four hours. 


seventy-two hours. 


two weeks. 
After two weeks... 


Number of perforation. 

Single . 

Multiple . 


Size of perforation. 

Under % Inch . 

“ % 14 . 

Over Vi “ .. 


III. Site of perforation. 
Within 12 inches of 
" 24 

“ 30 

Over 3 feet from 


IV. Perforation of: 


Transverse colon . 


Meckel’s diverticulum . 
Appendix . 


anastomosis 


Enterotomy for tympany. 


Recovered, Died. 

Total. 

Mortality. 

0 

2 

2 

100.0 per cent. 

0 

2 

2 

100.0 

2 

4 

0 

06.0 

... 3 

1 

4 

25.0 

2 

12 

14 

85.7 

... 17 

30 

60 

00.0 

... 12 

31 

40 . 

73.0 “ 

... 10 

32 

42 

70.1 “ 

... 12 

30 

42 

71.4 

2 

20 

31 

03.6 

1 

10 

20 

• 80.0 

8 

10 

18 

65.5 

4 

0 

13 

00.2 

... 1 

1 

2 

60.0 

... 1 

1 

2 

50.0 " 

AS TO TUB 

Recovered. 

Perforation. 

Died. Total. 

Mortality. 

... 05 

171 

230 

72.4 per cent. 

5 

30 

35 

85.7 

.. 35 

37 

72 

61.3 

.. 17 

50 

73 

70.7 

7 

10 

23 

00.5 « 

.. 32 

108 

140 

77.1 

7 

32 

30 

82.0 “ 

1 

0 

7 

86.7 M 

1 

3 

4 

75.0 

1 

4 ■ 

5 

80.0 

0 

1 

1 

100.0 

0 

1 

1 

100.0 « 

1 

2 

3 

00.0 

4 

4 

8 

60.0 

ATMENT OF 

Recovered. 

Gut. 

Died. 

Total. 

Mortality. 

id 

1 

le 

-1 

5 

80.0 per cent. 

1 

1 

2 

60.0 

1 

5 

0 

83.3 “ 
































INTESTINAL PERFORATION IN TYPHOID FEVER. 43 


Duration of After-Treatment in Fatal Cases, 


Time. 



Cases. 

Per Cent, of 
Whole Number. 

Died on table. 



. 6 

2.1 

“ under 1 hour . 



. 11 

4.8 

44 44 4 hours. 



. 20 

8.8 

“ " 8 “ . 



. 24 

10.4 

" 41 12 44 . 



. 20 

12.0 

“ "18 41 __ 



. 16 

0.6 

44 "24 " . 



. 18 

7.8 

" 44 3(1 44 . 



. 17 

7.4 

" "48 ** . 



. 21 

0.1 

i« « 72 •• 



. 23 

10.0 

" 44 6 days . 



. 21 

0.1 

44 1 week . 



. 7 

3.1 

Lived over 1 44 . 



. 11 

4.8 

44 44 2 weeks . 



. 3 

1.8 




. 4 

1.8 

100.0 

Total . 



.220 

Analysis as to Drainage. 



Cnscs.* 

Recovered. 

Died. 

Total. 

Mortality. 

Itcqulrlng drnlnngc. 

.. 72 

180 

268 

72.0 perceut. 

Not requiring drainage... 

.. 11 

18 

20 

02.0 

Number of Oferations 

Performed. 


Cases. 

Recovered. 

Died. 

Total. 

Mortality. 

More than one opcrntlon performed, 3f 

5 

8 

02.6 percent. 

Cases Developing a 

Faecal Fistula after Operation. 

Time. 


Recovered. Died. Total. 

Within 21 hours . 


. , 2 

1 

3 

44 30 “ . 





“ 48 " . 




1 

44 72 " . 


1 


1 

44 r> days ... 


3 

1 

4 

" 1 week . 



0 

0 




1 

1 

44 2 weeks . 


__ 0 

0 

2 

Time unknown. 


2 

0 

2 



.. 14 

2 

in 

Mortnllty per cent 



. 12.6 

Trentod by 

Recovered. 

Died. 

Total. 

Mortality. 

Irrigation and drainage. 

. 40 

130 

170 

73.8 percent. 

44 hut no drnlnngc. 

7 

16 

22 

08.0 

No Irrigation and no drainage... 

2 

0 

2 


Wiping nnd drnlnngc. 

. 12 

10 

31 

01.0 

" but no drainage.... 

0 

2 

2 

100.0 44 

No wiping nnd no drnlnngc..... 

2 

2 

4 

60.0 

Drain, no wiping nor Irrigation. 

. 10 

7 

17 

41.0 

Wiping, Irrigation, nml drnhinge. 

1 

10 

11 

00.0 

Kvent ration... 

3 

8 

11 

72.0 44 

Folse nnus established. 

0 

4 

4 

100.0 


* Excluding cases where patient tiled on the tnble. 
t 0/ the three patients who survived, two endured three operations. 
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Recovered. 

Died. 

Total. 

Mortality. 

Ambulatory cases. 

7 

30 

23 


Relapse after operation. 

0 

1 

7 

11.3 " 

Two or more relapses after operation 

2 

0 

2 

0.0 “ 

With other complications. 

8 

11 

10 

57.8 

With a subsequent perforation.... 
With a second perforation not 

0 

12 

12 

100.0 " 

. found nt operation. 

0 

3 

3 

100.0 “ 

Perforation not found. 

0 

15 

20 

75.0 “ 

Intestinal sutures not holding. 

Supposed to have recovered from 

13 

t) 

22 

10.0 

a previous perforation. 

Subsequent protrusion of bowel 

0 

2 

2 

100.0 

through wound. 

2 

0 

2 

0.0 


Analysis as to Site of Incision. 


Site. 

Recovered. 

Died. 

Total. 

Mortality. 

Median hypogastric. 

...’ 21 

75 

00 

78.12percent. 

Right lilac. 

.. 41 

07 

141 

00.5 

Left Iliac, abscess pointing.... 

2 

0 

2 

Median epigastric. 

1 

3 

4 

75.0 " 

Right bypochondrinc. 

0 

1 

1 

100.0 

Multiple incisions. 

DrnJnngc through loin, flank. 

.. 3 

or 

11 

14 

78.5 

vagina . 

1 

4 

5 

80.0 


Analysis of Cause of Death in Kioiity-xine Cases in which it is given. 


Causes of Death after Operation. 

9 

't- 

o 

Under 

Twenty-four ■ 
Hours. 

Under Three j 
Days. 

o 

c 

s.g 

££ 

p 

Under Two 
Weeks. • 

o . 

>. •/. 

5 

' i 
£ 

Per Cent, of 
Whole 
Number. 

Frc-cxistent peritonitis. 

17 

0 

16 

4 

1 

0 

41 

49.1 

Toxremfa of typhoid fever. 

2 

0 

5 

2 

0 

0 

9 

10.1 

Peritonitis from subsequent perforation. 

0 

0 

3 

2 

3 

2 

10 

11.2 

Exhaustion. 

0 

0 

0 

1 

3 

1 

5 

5.G 

Intestinal haemorrhage. 

0 

0 

1 

2 

0 

0 

3 

3.1 

Intestinal obstruction. 

0 

0 

3 

0 

0 

0 

3 

3.1 

Other causes, uninfluenced by operation. 

7 

0 

8 

0 

0 

0 

15 

1G.8 


Analysis of Miscellaneous Laparotomies during Typhoid Fever. 


Operations for 

Recovered. 

Died. 

Total. 

Mortality. 

Appendicitis ... 

. 32 

4 

10 

25.0 percent. 

Disease of gall-bladder. 

4 

8 

12 

CO.O " 

Abscess of liver...... 

1 

1 

2 

50.0 

Dlscaseg of pelvic organs. 

5 

0 

5 

--- 

Suppurating mesenteric glands.. 

0 

3 

3 

100.0 

Intussusception . 

0 

1 

1 

100.0 

Chronic intestinal obstruction... 

1 

0 

1 

_ 

Peritonitis of unknown cause... 

2 

1 

3 

S3.3 “ 
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LIST OF CASES ANALYZED. 

N.H.—References to Keen, from Nos. 1 to 83 Inclusive, refer to tho tables 
In u Surgical Complications and Sequels of Typhoid Fever,” Philadelphia, 1808; 
from Nos. 81 to 158 inclusive, to tlio tables In '* Surgical Treatment of Typhoid 
Fever," New York State Medical Association Transactions, 1800. References to 
Finney are to tables In Johns Hopkins Hospital Reports, vol. vlli. 




I NTESTJNAL 1’KJiFOKATION. 

No. 

Operator. 

Result. 

Reference. 

1. 

Abbe. 

Recov. 

New York Med. Record, Jan. 5, 1805. Keen, 
25. Finney, 1. 

2. 


Died. 

Keen, Trans. New York State Med. Assoc., 
1800. Keen, 85. 

3. 

•* 


Ibid. Keen, 84. 

4. 

AlexaDdroff. 


Journ. do Clin, et TUCrnpeut. Knfantlles, 
Paris, 1804, II. 735. Laetop, Khlrurg. 
Obshtsh. v. Mosk., 1801, x. 121-120, In 
Annals of SunannY, 1807,1. 207. Keen, 27. 

5. 

Allen, D. P. 


Amerlcnn Journ. Med. Sciences, January, 
1002, p. 43. 

0 . 

'* 

*' 

Ibid., p. 50. 

7. 

Alllnghnm. 


Trans. Clin. Soc. London, vol. xxvll. Rrlt. 
Med. Journ., 1801, vol. 1. p. 678. Keen, 24, 
Flnucy, 3. 

8. 

Anderson. 

Recov. 

Rrlt. Med. Journ., July 23, 1808. Keen, 80. 

9. 

Andrews. 


Annals of Surokhy, 1002, vol. xxxvi, p. 023. 

10. 

Armstrong. 

Died. 

Montreal Medical Journnl, Feb., 1807, p. 001. 
Keen, 52. Finney, 4. 

11. 



Rrlt. Med. ,Journ., 1800, vol. II. p. 1021. 
Keen, 53. 

12. 

„ 


Ibid. Keen, 54. 

13. 

" 

“ 

Ibid. Keen, 65. 

14. 

" (Reporter). 

" 

Ibid. Keen, 50. 

15. 

" “ 

“ 

Ibid. Keen, 57. 

10. 

«• 

" 

Ibid. Keen, 58. 

17. 


** 

Keen, 70. 

18. 

Audct. 

" 

Archives do MGd. ct de Pharmacle Millt., 
1800, xxxlv., p. J34. 

10. 

" 

“ 

Ibid. 

20. 

Auvrny. 

“ 

Hull, et M6in. de hi Soc. Anat. de Paris, Jan., 
1001, p. 05. 

21. 

“ 

“ 

Ibid., p. 00. 

22. 

Raich. 


Trans. Amor. Surg. Assoc., 1000, p. 410, 
Case 21. 

23. 

Rfillnnce. 

“ 

Cargill, Rrlt. Med. Journ., Dec. 15, 1000, p. 
1738. 

24. 

Ranzct. 

'* 

F. Junqun, Those de Paris, 1001, p. 00. 

25. 

Rnrtlcet. 

** 

Medical News, November, 1887. 

20. 

Reach. 


Trans. Amor. Surg. Assoc., 1000, p. 410, 
Case 0. Roston Med. and Surg. Journ., 
Oct., 1808, p. 300. Keen, 87. (Age given 
here as fifteen years.) > 

27. 

Rockett. 


South. California Practitioner, 1890, xlv., 
111. Keen, 88. 

28. 

Rcll, Jnincs. 


Medical Chronicle, September, 1805, p. 401. 
Keen, 18. 

20. 

" 

" 

Ibid. Keen, 21. 
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No. Operator. 

Result. 

Reference. 

30. Berg. 

ltecov. 

Row Vork Medical Itecord, Mnrch 23, 1001, 
p. 441. 

31. Bigger. 

Died. 

British Medicnl Journal, 1800, vol. 1. p. 80. 
Keen, 80. 

32. Blnke. 


Bost. Med. and Surg. Journ., Feb. 6, 1003, 
p. 140. Case 10. 

33. Blnnd-Sutton. 


Trans. Clin. Soc. London, vol. xxvll. Brit. 
Med. Journ., 1894, vol. 1. p. 578. Keen, 
23. Finney, 00. 

34. Bocaloglu. 

, 44 

Mnuger, These de Paris, 1000, p. 101. 

35. Bogart. 

“ 

Annals of Sunannv, May, 1800. Keen, 44. 

30. Uolnet. 


Archives GOn. de M6d., October, 1800, p. 420. 
Mnuger, Th6sc de Paris, 1900, p. 100. 

37. 41 (Reporter.) 

44 

Archives G6n. de M6d., 1800, p. 642. 

38. 44 

44 

Ibid., p. 543. 

30. Bontecou. 

“ 

Journ. Amor. Med. Assoc., Jnu. 28, 1888, p. 
100. Keen, 6, 

40. 

44 

Ibid., March 20, 1800, p. 465. Keen, 11. 

41. Bowlby. 

ltecov. 

Lancet, Jnuunry 30,1807, p. 312. Proc. Royal 
Sled, and Chlr. Soc. of London, vol. Ix. 
Keen, 01. 

42. 44 

44 

Lnncct, January 10, 1003. 

43. Briddon. 

Died. 

Annals of Sukokiiy, February, 1800, p. 108. 
Keen, 43. 

44. Briggs, C, K. 

Recov. 

Atner. Jour. Med. Sciences, January, 1002, 
p. 47. 

45. Brooks. 


Trans. Amer. Surg. Assoc., 1000, p. 415. 
Case 17. 

40. Brucc. 


Canada Lnncct, March, 1002, nbjtrncted In 
Amer. Med., May, 1002, p. 747. 

47. Brown, F, Tlldcn. 

Died. 

Annals of Sukqkiiy, Mnrch, 1003, p. 380. 

48. 

44 

Ibid. 

40. 

Rccov. 

Ibid. 

50. Brun. 

Died. 

Bull, et M6m. de la Soe. do Chlr. de Paris, 
nov. 25, 1800, p. 731. Keen, 00. 

51. Burrell. 


Trans. Amer. Surg. Assoc., 1000, p. 417. 
Case 10. 

52. Blake, Jos. A. 

• 44 

Personal communication. 

53. 

Rccov. 

Ibid. 

54. Cameron. 

Died. 

Philadelphia Med. Journ., Mnrch 3, 1000, p. 
520. 

55. Canoli. 


Bull, de Soc. Lnncisinnn d. Osp. dl Roma 
(1805), 1800, xv. 1., 0-14. Quoted from 
Keen, 32, 

50. ** 

44 

Ibid. Keen, 33. 

57. Cargill {Iteporter). 

“ 

Brit. Med. Journ., December 18, 1000, p. 
1738. 

58. 

44 

Ibid. 

60. Celos. 44 


Bull, et M6m. de la Soc. Aunt, de Paris, roal, 
1000, p. 503. 

00. Champlln. 

Recov. 

The Plexus, Chicago, 1800, No. 5, vol. v. 
p. 104. Keen, 155. 

01. 

Died. 

Ibid. Keen, 150. 

02. 

44 

Ibid. Keen, 157. 

03. Chevalier. 

Recov. 

Bull, et M6m. de la Soe. do Chlr. de Paris, 
juln 11, 1002, p. 002. 

64. 44 

44 

Ibid., p. 063. 

05. Cholzow. 

Died. 

Ann. dor Russ. Chlr., 1800, Heft 2, in Cen* 
trnlbl. f. Chlr., 1800, No. 42. Keen, 50. 
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No. 

Operator. 

Result. 

Reference. 

00. 

Cushing, II. 

Itecov. 

Johns Hopkins llosp. Bull., 1808, vol. lx. p. 
207. Ibid. Reports, vol. vlll. p. 210. Keen, 
00. 

07. 

“ 

Died* 

Johns Hopkins llosp. Reports, vol. vlll. p. 
218. Keen, 01. 

08. 

•• 

» 

Ibid. Keen, 02. 

00. 

“ 

“ 

Phlla. Med. Journ., March 3, 1000, p. 505. 
Keen, 03. 

70. 


Itecov. 

Annals op Sujiouuv, 1001, vol. xxxlll. p. 
550. 

71. 

Dalton. 

Died. 

Medical Review, St. Louis, 1808, vol. xxxvlil. 
p. 302. Keen, 05. 

72. 

“ 

“ 

Ibid. Keen, 00. 

73. 

Dalzlcl. 


Keen, Trans. New York State Med. Assoc. 
Keen, 07. 

71. 

•• 

•• 

Ibid. Keen, 08. 

70. 

•» 

“ 

Ibid. Keen, 00. 

70. 

“ 

*' 

Ibid. Keen, 100. Finney, 34. 

77. 

•» 

“ 

Ibid. Keen, 101. 

78. 


Itecov. 

Ibid. Keen, 102. 

70. 

Dandrldge. 

" 

Keen, 28. 

80. 

" 

Died. 

Cincinnati Lancet-Clinic, Aug. 21, 1807, p. 
177. Keen, 05. 

81. 

Da Costa.* 


Allyn, Phlla. Med. Journ., Aug. 3, 1001, p. 
103. “ Modern Surgery,” 1003, 4tli ed., 

p. 724. 

82. 

Davis, a. a. 

Ilecov. 

Unlv. Med. Mag., May, 1000, p. 172. Epls- 
copnl Hospital Records, Philadelphia. 

83. 

“ 

Died. 

Unlv. Med. Mag., loc. clt., p. 173. Episcopal 
Hospital Records. 

81. 

11 

" 

Episcopal Hospital Records. 

85. 

i« 

11 

Ibid. 

80. 


" 

1 bid. 

87. 

K 

" 

Ibid. 

88. 



. ijbld. 

80. 

Davis, H. T. 

Itecov. 

Auicr. Med., January 18, 1002, p. 110. 

90. 

Deancsly & Malct. 

“ 

Lancet, Mny 25, 1001, p. 1100. 

01. 

Denver, II. C. 

Died. 

Episcopal Hospital Records. 

02. 


<1 

Amer. Journ. Med. Scl., Feb., 1808, p. 101. 
Keen, 104. 

03. 

•» 

** 

Episcopal Hospital Records. 

04. 

•* 

“ 

Ibid. 

05. 

«» 

“ 

Ibid. 

00. 

Denver, J. It. 

Itecov. 

Aiucr. Journ. Med. Scl., Feb., 1808, p. 101. 
Keen, 103. 

07. 

'* 

Died. 

Annals of Sukokuy, 1808, p. 144. Kecu, 
105. 

08. 

Delore. 

*' 

Mourlqunnd, Lyon Mfid., julllct 12, 1003, p. 
41. 

00. 

•• 

*• 

Ibid., p. 40. 

100. 

Depnge. 

Itecov. 

Journ. de Cldr. et Annalcs do la Soc. Beige 
do Chlr., Novcmber-Dccember, 1002. 

101. 

Eliot. 


Trails, Amer. Surg. Assoc., 1000, p. 415. 
Case 10. New York Med. Record, Dec. 22, 
1000, p. 008. Keen, 04. 

102. 

Fcrraresl. 


Hull, de Soc. Lauclslana d. Osp. di Roma 
(1895), 1890, xv. 1., 0-14 (quoted In Keen). 
Keen, 31. 


* Sec also Nos. 3G0, 301, and 302. 
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HAR 

No. Operator. 

Result. 

103. Ferrlcr. 

Dlea. 

104. 

„ 

105. Finney. 

“ 

100 . 


107. 

Recov. 

108. “ 

Died. 

100 . 

Recov. 

110 . 

Died. 

111 . 

*« 

112 . Gerster. 

Recov. 

113. Qesselowltch and 

Died. 

Dombrowsbi. 

114. Gesselewitch and 

<• 

Wanacb. 

115. Gesselewitch and 

.. 

Kadjanov. 

110. Gesselewitch and 

«• 

Wanacb. 

117. Gesselewitch nnd 


Wanacb. 

118. Gibbon. 

Recov. 

110 . 

Died. 

120 . 


121 . 

•• 

122 . 

4, 

123. 

•« 

124. 

0 

125. Godwin. 


120. Goodal & Richards. 


127. Gosset. 


128. Gray. 

•• 

120. Qulnon (Reporter). 

•• 

130. Uagopoff. 

Recov. 

131. Ilaggard. 

Died. 

132. Iiahn. 

11 

133. “ 

11 

134. Ilare. 


185. Ilarrlson, V. W. 

.. 


II 


Reference. 

Dull, et M 6 m. do la Soc. M 6 d. des ItOpltnux, 
fev. 8 , 1001 , p. 112 . 

Ibid., p. 108. 

A*sals op Sunanny, 1807, p. 233. Johns 
Hopkins Hospital Iteporls, vol. vlll. p 187 
ICcon, 00 . 

Ibid., toe. cit. . Keen, 07. 

Ibid., loc. clt., p. 180. Keen, 08. 

Johns Hopkins IIosp. Reports, vol. vlll. p. 

187. Keen, 100. 

Ibid., p. 188. Keen, 107. 

Osier, Plilln. Med. Journ., Jan. 10, 1001, p. 
110. Johns Hopkins Hospital Reports, 
vol. x.. No. 8 , p. -130, t’nso 17. 

Johns Hopkins Hospital Reports, loc. clt„ 
Case 11, p. 120. 

Herg, New York Med. Record, March 23 
1001, p. 113. 

I.nltop. llussk. Chlr., 1807, vol. II. p. 107. 

(Quoted In Keen.) Keen, 00 . Finney, lo! 
Ibid. Keen, 70. Finney, 60. 

Ibid. Keen, 71. Finney, 10. 

Ibid. Keen, 72. Finney, 18. 

Ibid. Keen, 73. Finney, 17. 

Pennsylvania Hospital Records. 

Ibid. 

Personal communication. St. Joseph's IIosp. 
Records, Philadelphia. 

Ibid. Polyclinic Hospital Records, Philadel¬ 
phia. 

Pennsylvania Hospital Records. 

Ibid. 

Ibid. 

Thornton ond Godwin, hancct, August 17 

1001. 

Urltlsh Med. Journal, 1808, vol. I. p. 1320. 
Keen, 130. 

Hull, et M 6 m. do la Soc. do Chlr. do Paris, 
dee. 20 , 1000 , p. 110 , 

New York Med. Record, April 22, 1800, p. 

607. Case 0. Keen, 108. 

Revue Mcnsucllo des Mnlndes do I’Bnfance, 
Julllct, 1800, p. 200. 

Hull, et M£ro. do la Soc. do Chlr. dc Paris 
Juln 18, 1002 , p. 080. 

Trans. South. Surg. nnd Gyn, Congr., 1800. 
p. 118. 

Frank, Hellnge zum Contrnlbl. (. Chlr., 1888, 
vol. xxlv. p. 61. Keen, 0. Finney, 61. 

Ibid. Keen, 10. Finney, 62. 

Intercolonial Quarterly Journ., Feb., 1805. 
Keen, 20. 

North Carolina Med. Journ., Dec. 6 , 1807, 
p. 308. Keen, 82. Finney, 60, 

Hrlt. Med. Journ., Oct. 20, 1801. Keen, 81. 


130. Harrlsson. 
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No. 

Operator. 


Result. 

Reference. 

137. 

Hartc. 


Died. 

Pennsylvania Hospital Records. 

138. 



“ 

Ibid. 

130. 



« 

Ibid. 

MO. 



Itccov. 

Episcopal Hospital Records. 

Ml. 



Died. 

Pennsylvania Hospital Records. 

M2. 



“ 

Ibid. 

M3. 



44 

Episcopal Hospital Records. 

144. 



“ 

Pennsylvania Hospital Records. 

145. 



Itccov. 

Ibid. 

140. 



“ 

Ibid. 

147. 



Died.’ 

Ibid. 

148. 



“ 

Ibid. 

140. 



*• 

Ibid. 

150. 



• 4 

Ibid. 

151. 



“ 

Ibid. 

152. 



“ 

Ibid. 

103. 




Ibid. 

154. 



Itccov. 

Ibid. 

155. 



Died. 

Ibid. 

150. 



44 

Ibid. 

157. 

Hayes. 


44 

Amcr. Med., Sept. 0, 1002, p. 370. 

158. 



Itccov. 

Ibid. 

159. 



Died. 

Ibid. 

100. 



itccov. 

Ibid. 

101. 



44 

Ibid. 

102. 



Died. 

Ibid., p. 380. 

103. 



44 

Ibid. 

104. 

Ilenrn. 


14 

Ibid., May 2, 1003, p. 700. 

105. 

ilcnucfd. 



Med. Rev., St. Louis, 1808, vol. xxxvil, p. 
302. Keen, 100. 

100. 

Ucurtrenux ami 
Waquet. 

Itccov. 

Maugcr, 4’hOsc de Paris, 1000, p. 112. 

107. 

Houston. 


44 

Rrlt. Med. Journ., November 10, 1001. 

108. 

mu, w. 


44 

Kceu, 40. 

109. 

Hollis. 


Died. 

Lancet, 1800, vol. I. p. 1284. Keen, 00. 

170. 

Hotchkiss. 



N. Y. Med. Journ., Jan. 11, 1800. Keen, 42, 
Kinney, 50. 

171. 

Hutchinson, J. 

r. 

. Itccov. 

Pennsylvania Hospital Records. 

172. 

“ 


Died. 

Children's Hospital Records, Philadelphia. 

173. 

“ 


“ 

Episcopal Hospital Records. 

174. 

'* 


** 

Ibid. 

175. 



<1 

Lloyd and Coley, Phlla. Med. Journ., Jan., 
1003, p. 133 (Methodist Hospital Records, 
Philadelphia). 

170. 

** 


Itccov. 

Episcopal Hospital Records. 

177. 

“ 


Died. 

Pennsylvania Ilospltnl Records. 

178. 



Itccov. 

Ibid. 

170. 

Hutchison, J. 

A. 

Died. 

Keen, 77. Kinney, GO. Manger, 70. 

180. 

11 


** 

Keen, 78. 

181. 

III, C. L. 


Itccov. 

Petry, Phlla. Med. Journ., Dec. 13, 1002, p. 
030. 

182. 

Jackson. 


Died. 

N. Y. Med. Record, Oct. 7, 1809, p. 510. 
keen, 110. 

183. 

Jones. 


Itccov. 

Annals of Sunounv, July, 1001. 

184. 

Kndjnn. 



Gcsfcetc witch, St. Petorsb. med. Woch., 1898, 
n. f. 15, No. 3, s. 21. 

185. 

Knm merer. 


44 

Seibert, Archives of Pediatrics, Sept., 1002. 

180. 

KholtzofT. 


Died. 

La Presse Mdd., mol 18, 1898, p. 271. 
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N o. Operator. 

Result. 

Reference. 

187. KImura. 

Died. 

Sel-1-Kwnl Med. Journ., 1800, vol. Ix. p. 55, 
quoted In Ilrll. Med. Journ., 1800, vol. ii. 
p. 777. Keen, 14. 

188. Kingsley. 

ii 

Annals op Suiuikiiv, Mnr„ 1807, p. 233. 
Keen, 30. Finney, 03. 

180. Kirkpatrick. 

“ 

Keen, 80. 

100. Kortc. 


Archly f. kiln. Chlr., 1802, vol. xliv. p. 040. 
Keen, 10. Finney, 05. 

101. Kropowakl. 

Recov. 

Gcsselowltch, St. l’etersb. mcd. Woch., 1808, 
ii. L 15. No. 3, s. 23. Keen, 111. 

102. Laidlcy. 

Died. 

Amor. Journ. of Obst., Nov., 1800, p. 701. 
Keen, 38. 

103. Laplace. 


Tyson, Trims. Coll. Phys. l'Ulln., 1002, p. 
133. Pcrsonn) communication from Prof. 
Tyson. 

104. LeConte.* 

Itccov. 

Annals ok Suikikiiv, 1001, vol. xxxlll. p. (115. 

105. “ 

Died. 

Pennsylvania Hospital Records. 

100. “ 


Ibid.' 

107. “ 

u 

Ibid. 

108. Lcgueu. 

«■ 

Mnugcr, Thfcse ilo Paris, 1000, p. 107. 

100. 


Hull. et. Mdui. do la Soc. do Chlr. de Paris, 
dee. 20, 1000, p. 1150. 

200. 

Recov. 

Ibid., loc. clt., p. 1157. Loison, Revue de 
Chlr, 1001, vol. xxlll. p. 170. 

201. Lejars. 

Died. 

Hull, ot Mdm. de la Soc. de Chlr. do Paris, 
now, 1805, Keen, 40. Finney, 08. 

202. “ 

“ 

Ibid., liov. 25, 1800. Keen, 70. I'limey, 00. 

203. “ 

a 

Ibid., dec. 20, 1000, p. 1168. Manger, ThCae 
de Paris 1000, p. 07. 

204. Lcvlson. 

ii 

Voorsanger, Amor. Mcd., Aug. 22, 1003, p. 
318. 

205. Loison. 

Recov. 

Hull, et MGm. do la Soc. do Chlr. do Paris, 
dec. 5, 1000. Hull, et MGin. do la Soc. 
M6d. dcs HOpit. do Paris, fevrlor 8," 1001, 
p. 107. Revue de Chlr., 1001, vol. xxlll. 

p. 181. 

200. Lothrop. 

Died. 

Munro, Host. Mcd. and Surg, Journ., Feb. 0, 
1003. Case 11. 

207. Liicke, 


Dcut. Zclts. f. Chlr., 1880-1857, Bd. xxv, pp. 
1-4. Mcd. Nows, Nov., 1887. Trans. 
Araer. Surg. Assoc., 1888, p. 122. 

208. Lund. 


Warren, Trans. Aincr. Surg. Assoc., 1000, p. 
414. Caso 11. Keen, 112. Finney, 70. 

200. “ 

11 

Ibid., p. 400, Case 2. 

210. " 


Ibid., p. 408. Host. Mcd. and Surg. Journ., 
1000, vol. i. p. 088, Case 6. 

211. Lutz. 

Recov. 

Med. Review, St. Louis, 1808, vol. xxxvll. 
302. Keen, 113. 

212. M 

ii 

Ibid. Keen, 11 1. 

213. “ 

Died. 

Ibid. Keen, 116. 

214. Mnrgaruccl. 


Hull, dl Soc. Lnnclsiaim d. Osp. dl Roma, 
1808, xvlll. 310. Quoted by Keen. Keen, 
110. f’inney, 71. 

215. Marsden. 

Recov. 

Lancet, June 23, 1000. 

210. 

Died. 

Ibid. 

* Another patient operated on at the Pennsylvania Hospital by Dr. Lo Conto 

Is convalescent, six weeks having elapsed since operation. 
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No. 

Operator. 

ltosult. 

Hefercncc. 

217. 

Martin, Kdw. 

Died. 

L/nlv. Med. Mag., June, 1300, p. 502. Keen, 
117. 

218. 

« 

Hecov. 

Ibid. Keen, 118. 

210. 

McArthur. 

Died. 

Annai.s op Suhqbhy, 1002, vol. xxxvi. p. 024. 

220. 


11 

Ibid. 

221. 

“ 

“ 

Ibid. 

222. 

McRcynoids 

Itccov. 

Trails. Coll. Phys. I’hlla., 1002, p. 134. Per. 
sonnl communication. 

223. 


Died. 

Proceedings of Philn. Acad, of Surgery, April 
0, 1003. Personal communication. 

224. 

** 

“ 

Ibid. 

220. 

•• 

" 

Ibid. 

220. 

Miclescu. 

Itecov. 

Therapeutiseho Monntsheftc, Dec., 1002, p. 
031. 

227. 

Mlgnon. 

Died. 

I.olson, Itevuc de Cliir., 1'arJs, 1001, vol. xxili. 
p. 170. 

228. 

Mikulicz. 

itecov. 

Volkmann’s Sainml. kiln. Vortrilge, No. 202. 
Chirurglc, April, 1884, No. 83. Keen, 1. 
Finney, 72. 

220. 


Died. 

Verhnudlungcn der Dcutschcn Gcsellscbaft f. 
Cliir., xvlll Kongress, s. 324. Keen, 7. 
Finney, 74. 

230. 

Mitchell, C. F. 

** 

Pennsylvania Hospital Records. 

231. 

“ 

“ 

Ibid. 

232. 

“ 

Itccov. 

Ibid. 

233. 

Mitchell, J. F. 


Johns Hopkins IIosp. Reports, vol. x. p. 403. 
Case 11. 

231. 

“ 

Died. 

Ibid., p.412. Case 12. 

235. 

M 

Itccov. 

Ibid., p. 110. Case 13. Osier, Phlla. Med. 
Journ.^ Jan. 10, 1001, p. 110. 

230. 

“ 

Died. 

Johns Hopkins IIosp. Reports, vol. x. p. 423. 
Case 15. 

237. 

“ 

•* 

ibid., p. 420. Cnso 10. 

238. 

Mlxter. 


Trans. Amer. Surg. Assoc., 1000, p. 410. 
Case 8. 

230. 

Monks. 

“ 

Munro, Boston Med. and Surg. Journ., Feb¬ 
ruary 5, 1003, p. 140. Case 15. 

210. 

Monod. 

" 

Hull, et M0in. do In Soc. do Cbir. de Paris, 
liov. 18, 1800. Keen, 02. 

241. 

•* 

" 

Ibid., dec. 12, 1000. 

212. 

Moore, J. 10. 


Northwestern Lancet, 1808, vol. xvlll. p. 135. 
Keen, 110. 

243. 

Morcatln, 

•* 

Manger, ThOsc do Purls, 1000, p. 104. 

244. 

Morton, T. G. 

M 

Medical News, Dec. 24, 1887, p. 730. Keen, 0. 

245. 

Mower-White. 

Itecov. 

Lancet, Jnnunry 20, 1001. 

240. 

Moynthan. 

Died. 

British Med. Journ., 1800, vol. 1. p. 1007. 
Keen, 120. 

217. 

Munro. 


Burrell and Bottomly, Boston City Hospital 
Reports, 1808, p. 120. Keen, 122. Finney, 
78. 

218. 



Trans. Amer. Surg. Assoc., 1000, p. 400. 
Cnso 7. Rost. Med. and Surg. Journ., 
Fob. 5, 1003. Cnse 0. Keen, 121. 

240. 

•• 

" 

Trans. Amer. Surg. Assoc., 1000, p. 400. 


Cnse. 0. Host. Med. and Surg. Journ., 
1000, vol. I. p. 838. Case 0. Ibid., Feb. 6, 
1003, p. 140. Cnso 0. 

Trans. Ainer. Surg. Assoc., loc. clt. Cnse 12. 
Host. Med.-and Surg. Journ., loc. clt., 1003. 
Case 7. 


260. 
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No. Opera lor. 
251. Munro. 


252. 

253. “ 
264. 

255. « 

250. « 

257. Murphy. 

258. 

250. 


200. Miihsam. 

201. Mttller. 


202. NellsoD. 

203. 

204. Nevlsou. 


205. 

200. Nichols. 

207. Nutt. 

208. Ortmann. 


209. I’anton. 

270. Parkin. 

271. Patteson. 

272. Pearson. 

273. Poyrot. 

274. 

275. Pick. 


270. Plntt, J. E. 

277. 

278. 

270. 

280. 

281. Pluyette. 


282. Porter. 


283. 

284. Post. 

285. Powers. 


Result. 

Died. 


11 

it 


Recov. 


Died. 


Recov. 

Died. 

Recov. 

Died. 

Recov. 

Died. 

Recov. 

Died. 


Reference. ' 

Trans. Atncr. Surg. Assoc., loc. cit. Case 20. 
Rost. Med. aud Surg. Journ., loc. cit. 
Case 8. 

Rost. Med. and Surg. Journ., loc. cit., p. 148. 

Case 1. 

Ibid. Cose 2. 

Ibid. Cose 3. 

Ibid. Case 4. 

Ibid. Caso5. 

Keen, 22. 

Keen, 41. 

Journ. Amer. Med. Assoc., April 11, 1003. n 
078. 

Deutsche med. Woch., 1901, No. 32, s. 534. 
Deutsche Mllltllrilrztllcbc Zcltsch., 1001, vol 
XXX. 8 . 501. 

Episcopal Hospital Records. 

Ibid. 

Amer. Journ. Med. Sciences, Jau., 1002 d 
30. Case 1. 

Ibid., p. 41. Case 2. 

Rost. Med. and Surg. Journ., Feb. 5, 1003 
Case 12. 

McCormick, Therapeutic Gazette, Aug. 15 
1003, p. 513. 

Mikulicz, VcrJmndlungen der Deut. Gesoll- 
sclia ft f. Chlr,, xvlii Ivongrcss, p. 324, 
Keen, 7. Finney, 74. 

Annals of Suiiobhy, Aug., 1807, p. 210. 
Keen, 54. 

Rrltlsb Med. Journ., 1805, vol. I. p. 102. 
Keen, 37. 

Taylor, Dublin Journ. Med. Scl., Jan., 1001 
p. 3. 

British Med. Journ., vol. I. p. 1007. Keen 
125. ’ 

Mnugcr, TbOse dc Paris, 1000, p. 25. 

Ibid,, p. 08. 

Trans. Clin. Soc. London, 1808, p. 231. Brit. 
Med. Jonri)., 1808, vol. J. p. 132S. Keen 
120 . 

Lancet, Fob. 25, 1800, p. 505. British Med. 

Journ., 1800. vol. 1. p. 345. Keen, 127. 

Ibid. Keen, 128. 

Ibid. Keen, 120. 

Keen, 130. 

Keen, 131. 

Monger, ThOse de Paris, IOOO, p. 105. 
Archives GCnOrales de MGdccInc, 1890, 
N. a. vol. II. p. 639. 

Boston Med. nnd Surg. Journ., April 15, 1807, 
p. 851. Trans. Amer. Surg. Assoc., 1000,' 

P. 411. Case 10. Keen, 03 and 132. Fin* 
ney, 87. 

Trans. Amer. Surg. Assoc., 1000, p. 413. 
Case 13. 

Munro, Rost. Med. and Surg. Journ., Feb 5 
1003. Case 14. 

Keen, 134. 



INTESTINAL PERFORATION IN TYPHOID FEVER. 53 


No. 

Operator. 

Result. 

Reference. 

280. 

Price, Jos. 

Rccov. 

Canada Lancet, April, 1808, p. 380. Med. 
and Surg. Reporter, 1800, p. 677. Keen, 40. 
Finney, 88. 

287. 



Canada Lancet, 1807, vol. xxx. p, 385. Med. 
and Surg. Reporter, loc. clt. Keen, 135. 

288. 

“ 

" 

Canada Lancet, April, 1808. Med. and Surg. 
Reporter, loc. clt. Keen, 45. Finney, 80. 

280. 

Hatli. 

Died. 

Records of St. Timothy’s Hospital, Roxbor- 
ough, Phlln. 

200. 

** 

” 

Ibid. 

201. 

" 

'* 

Ibid. 

202. 

Iticnrd. 

Rccov. 

Hull, ct MCm. do la Soe. do Chtr. do Paris, 

juln 18, 1002, p. 080. 

203. 

Ricketts, 

Died. 

Cincinnati Lancet-Clinic, April O, 1805, p. 
383. Keen, 30. 

294. 

Pochard. 

" 

Dull, et MGm. de In Soc. do Chlr. do Paris, 
dec. 20, 1000, p. 1101. 

205. 

“ 

** 

Ibid. 

200. 

Hodman. 

Rccov. 

Amor. Med., Nov. 23, 1001. 

207. 

Hogcrs. 

Died. 

Trans. South. Surg. and Gyn. Congress, 1890, 
p. 148. 

208. 

itoss, a. a. 


Philadelphia Med. Jouru., May 2, 1003, p. 
748. 

200. 

Itouticr. 


Dull, et MGm. de la Soc. dc Chlr. de Paris, 
dec. 20, 1000, p. 1101. Ibid., nov. 18, 1890, 
p. 728. Keen, 51. 

300. 

Hyan. 

it 

Australasian Medical Gazette, 1809, vol. 

’ xvtll. p. 334. Keen, 137. 

801. SneQuGpdc. 


Hull, et MGm. dc la Soc. Annt. de rarls, 1800, 
vol. Ixxlv. p. 443. Mnugcr, ThGse dc Paris, 
lOpO, p. 00. 

302. 

Snlcoby. 

Recov. 

Phlln. Med. Journ., Aug. 5, 1880, p. 270. 
Keen, 158. 

303. 

Senn. 

Died. 

Medical News, June 8, 1889, p. 022. Keen, 
12. Finney, 03. 

304. 

“ 

u 

Keen, 130. 

305. 

“ 

Recov. 

Keen, 140. 

300. 


Died. 

Keen, 141. 

307. 

Shepherd, F. J. 

Rccov. 

Kdlnburgh Med. Journ., 1002, vol. llv. p. 631. 

308. 

“ 

" 

Ibid., p. 532. 

300. 

" 

*• 

Ibid., p. 534. 

310. 

Shoemaker, O. E. 

Died. 

Phlln, Med. Journ., May 31, 1002, p. 081. 
Trans. Coll. Phys. Phlln., 1002, p. 127. 

311. 

Sleur. 


I.olson, Revue de Chlr., Parle, 1001, vol. 
xxlll. p. 170. 

312. 

Slfton. 

Recov. 

Chicago Clin. Review, April, 1895. Keen, 48. 
Finney, 94. 

313. 

SouIIlgoux. 

Died. 

Mnuger, TIiGsc de Paris, 2000, p. 102. 

314. 

" 

" 

Ibid., p. 103. 

315. 

Stewart, F. T. 

** 

Pennsylvania Hospital Records. 

310. 

" 

it 

Ibid. 

317. 

“ 

«i 

Ibid. 

318, 

" 

Recov. 

Ibid. 

310. 


Died. 

Personal communication. Records of Poly¬ 
clinic Hospital, Philadelphia. 

320. 


M 

Ibid. Records of Jefferson College Hospital, 
Phtin. 

321. 

SpcIliBsy. 

Rccov. 

Proceedings of Phtla. Acad, of Surg,, April 
0, 1003 
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No. Operator. 

322. Surmny. 

323. Taylor, II. M. 

324. 


325. 


32G. 


327. 

328. Tnylor, W. 
320. Tnylor, W. J. 

330. 

331. Thcrmet. 


332. Thompson. 

333. Thompson, J. K. 


331. 

335. Thorndike. 

330. 

337. 

338. Thurston. 

330. Tiffany. 
340. Trojnnoff. 


341. 


342. Valence. 

343. Van Duyn. 

344. Van Hook. 

346. 

340. 

347. Wagner. 

348. Wanncli. 

340. Watson, P. S. 


Itesult. Itefcrcncc. 

Died. 1/Union MGd., 1836, vol. zl. p. 001. Keen, 3. 

1 Virginia Med. Semi-monthly, Dec. 10, 1807, 
p. 51C. Trans. South. Surg. and Gyn. 
Congr., 1890, p. 140. Case 1. Keen, 83. 
Jtecov. Virginia Med. Semi-monthly, 1808-1800, vol. 

HI. p. 710. Trans. South. Surg. and Gyn. 
Congr., loc. cit., p. 142. Case 3. Keen, 142. 
Died. Virginia Med. Semi-monthly, loc. clt. Trans. 

South. Surg. and Gyn. Congr., Joe. clt., p. 
142. Case 2. Keen, 143. Finney, 08. 

“ Maryland Med. Journ., 1800, vol. xJll. p. 101. 
, Trans. South. Surg. and Gyn. Congr., loc. 

clt., p. 143. Case 4. Keen, 144. 

“ Trans. South. Surg. and Gyn. Congr., loc. clt. 

Dublin Journ. Med. Science, Jan., 1001, p. 1. 
“ Trans. Coll. Phys. I'hlln., 1800, p. 107. Keen, 
146. 

" Ibid., p. 108. Keen, 140; 

“ Monod & Van verts, Itcvuo do Chlr., 1807, vol. 

xvll. p. 1G0, where It Is quoted from Barbe, 
These de Paris, Obs. 20. 

“ Trans. Amor. Surg. Assoc., 1000, p. 412, 

Case 11. Keen, 133. 

‘ Trans. Texas State Med. Assoc., 1803, p. 

200. Med. Citron., 1805, p. 401. Keen, 20. 
Finney, 101. 

“ Med. Citron., loc. clt. Keen, 30. Finney, 100. 

“ Trans. Amer. Surg. Assoc., 1000, p. 400. 

Case 1. 

" Ibid., p. 410. Case 18. 

Recov. Boston Med. and Surg. Journ., Feb. 6, 1003. 
Case 13. 

" Lancet, Oct. 14, 1800. Ibid.,’Feb. 1800, p. 
1004. Keen, 148. 

Died. Keen, 147. Finney, 102. 

Recov. Bolnltsclinnla Gnscla Botkina, No. 23, 1804, 
abstracted In Med. News, 1804, vol. Ixv. 
p. GOO. Junqun, These de Paris, 1001. 
Case 01. Keen, 20, 124. 

Died. Laltop. russk. Chlr., 1807, vol. II. p. 277, In 
Mauger, These de Paris, 1000. Case 10. 
Keen, 74 and 123. Finney, 103. 

" Poison, Revue de Chlr., Paris, 1001, vol. 

xxlil. p. 170. 

" Keen, 140. 

Rccov. Med. News, Nov. 21, 1801, p. 501. Keen, 15. 
Finney, 104. 

Died. Ibid. Keen, 10. Finney, 105. 

" Ibid. Keen, 17. Finney, 100. 

Recov. Bellngo z. Centralbl. f. Chlr., 1880, No. 20, 

p. GO. Keen, 13. Finney, 107. 

Died. Gessclewltch, St. Petersburg mcd. Woch., 

1808, HI. it. f. 16, 23. 

Recov. Boston City IIosp. Reports, 1808, p. 127. 

Host. Med. and Surg. Journ., 1890, No. 13. 
Ibid., 1000, vol. I. p. 088. Case 4. Trans. 
Amor. Surg. Assoc., 1000, p. 407. Case 4. 
Keen, 47. 
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No. 

Operator. 

Kesult. 

Iteferenco. 

350. 

Watson, F. S. 

Died. 

Trans. Ainer. Surg. Assoc., 1000, p. 414. 
Case 15. 

351. 

Warren, J. C. 


Ibid., p. 407. Case 3. 

352. 

Weir. 

" 

Annals op Surgery, Dec., 1807. Keen, 81. 
Finney, 110. 

353. 

Willard. 

*’ 

Ibid., 1800, vol. xxlx. p. 503. Keen, 151. 

351. 

v. Winiwarter. 


Colls, Annal. do la Soc. MGd. Clilr. de Liege, 
1807, vol. xxxvl. p. 203. Keen, 162. Fin¬ 
ney, 80. 

355. 

Wiadisslew. 

Itccov. 

Gcsselcwltch, St. Petersburg mcd. Woch,, 
1808, vol. Hi., 11. f. 10, 23. Keen, 153. . 

350. 

Woodward. 

Died. 

Poston Med. and Surg. Journ., 1808, vol. 
cxxxlx. p. 544. Keen, 164. 

357. 

Yule. 

Itecov. 

Edinburgh Mcd. Journ, 1800, vol. xtvii. p. 
300. 

358. 

•• 

Died. 

(bid., p. 301. 

350. 

Zcldler. 

“ 

Nrtsclinjeff, Bolnitsch. Gas. Iiotk., 1804, p. 
500: In Keen, 75. 

300. 

Da Costa. 


“ Modern Surgery,” 4th cd., 1003, p. 724. 

301. 

** 


Ibid. 

302. 


4» 

Ibid. 


Mackenzie lias reported (Lancet, September 20, 1003, p. 807) two recover¬ 
ies after operation by Hattie for typhoid perforation. These arc not Included In 
the above tables. 


Kxi'LORATory Laparotomies. 


1 . 

Armstrong. 

Itccov. 

Lnflcur, Montreal Med. Journ., Feb., 1001, 

p. 80. 

2. 

Auvray. 

Died. 

Hull. cPMGm. ile la Soc. Anat. de Paris, jnn., 

1001, p. 08. 

3. 

Ilorg. 

Itecov. 

New York Med. Itecord, March 23, 1001, p. 
443. 

4. 

Ilrlggs. 


Ainer. Journ. Med. Sciences, Jan., 1002, p. 45. 

5. 

Hull. 

" 

New York Mcd. Record, June 1, 1001, p. 873. 

0 . 

Cushing, II. 


Johns Hopkins Hospital Reports, vol. vllJ. 

p. 220. 

7. 


Died. 

Philadelphia Med. Journ., March 3, 1000, p. 
507. 

8. 

Davis, a. a. 

Itecov. 

Unlv. Med. Mag., May, 1000, p. 171. 

0 . 

Finney. 

Died. 

Philadelphia Med. Journ., March 3, 1000, p. 
503. 

10. 

Garrow. 

Itecov. 

Hamilton, Montreal Med. Journ., Feb., 1001, 
p. 03. 

11. 

Ilnrrisson. 

" 

Hrltlsh Med. Journ., Oct. 20, 1804, p. 805. 

12. 

Ilarte. 

" 

. Pennsylvania Hospital Records. 

13. 

“ 

" 

Ibid. 

14. 

Le Conte. 

Died. 

Ibid. 

15. 

Mitchell, C. F. 

Itecov. 

Ibid. 

10 . 

Mitchell, J. F. 

" 

Johns Hopkins Hosp. Rep., vol. x., No. 8, 
p. 453. Case 21. 

17. 

11 

" 

Ibid., p. 447. Case 11). 

18. 


Died. 

Ibid., p. 450. Case 20. 

10. 

Mfxtcr. 

Itecov. 

Trans. Amer. Surg. Assoc., 1000, p. 410. 
Cnse 23. 

20. 

McArthur. 

Died. 

Annals op Surgery, 1002, vol. xxxvl. {men¬ 
tioned at p. 022 by Dr. Frank Billings). 
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Reference. 

Boston Med. and Surg. Journ., Feb. 5,‘ 1003. 

Case 18. 

I bid. CflBc 10. 

Bolson, Revue de Chlr., Paris, 1001, vol. 

Mill. pp. 177 and 188. 

Bull, ct M6m. do In Soc. de Chlr. de Paris, 
dee. 20, 1000, p. 1101. 

Ibid. 

Proceedings of Phlln, Acad, of Surgery, April 
0, 1003. 
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No. Operator. Result. 

21. Munro. Died. 

22 . 

23. Nlmler. 44 

24. Rocliard. Rccov. 

25. 

20. Rodman, Died. 



